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PREFACE. 

Or wt^ka on mineralogy, there are a great number, but 

loet of these are too cumbersome to be carried into the 
dd and the descriptions we often so obscured with unim- 
<n'tant details as to make them of limited value except 
apecialista. 

Of handbooks and tables on the subject, there are not a 
ew, but these are mostly so condensed as to confuse rather 
Jian dd, Eire also often lacking in important details, and 
ilmost without exception they place tbe emphaas upon 
iumieat, rather than physical disUnctJons, thus greatly 
EiQiting their value to one in the field. 

This Tork Is designed to occupy a middle ground. Al- 
fiiough of pocket size, it aims to give all the details which 
may be needed to identify most of the minersts which 
mining men, students, or collectors are apt to encouDt«r, 
and the emphasis is always placed upon characteristic 
phytieal features — little details which would ordinarily 
he overlooked by all but tnuned mineralof^sts, and which 
are often unknown to these if their training has been too 
ckMely confined to the chemical dde of the science. 

Nothing is herein included which may not be needed in 
the pursuit of the end for which the book was prepared, 
i.e., the determination of minerals, and it is to be hoped 
that little has been omitted which might further that end. 

lliat the book is usable, has been proven by the fact 
that scores of copies of the author's manuscript have been 
made by men in his classes and are now serving their pur- 
pose in the field. It is through these men, whose notes 
are now worn out or lost, and through many others, who 
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IT PREFACE. 

may have seen these copies, that the need tor a book of 
this type has been made plain. 

Whatever merit the book may posaess will lie in the 
selection and arrangement of the facts presented, not in 
their originality. An effort has been made to offer a few 
perjectly determinative texts, rather than many details of 
doubtful importance. 

All of these features are embodied in the course which 
has been given for many years by Prof, H. B. Patton in the 
Colorado School of Mines, and which has produced such 
thorough and practical results as to prove its excellence. 
The author is indebted to this course for his main ideas. 
He also desires to acknowledge indebtedness to Dana's 
" System of Mineralogy " and Moses and Parson's " Min- 
eralogy, Crystallography and Blowpipe Analysis," as well 
as to other works, for much detailed information, and to 
the Foote Mineral Company, 107 North Nineteenth Street, 
Philadelphia, probably the best-known dealers in scien- 
tific minerab in this country, for several illustrations. 

The work is not intended to be used as a manual of 
mineralogy but is planned to supplement lectures on the 
subject and to serve as a note-book on the same, thus in- 
suring the possession of an accurate and complete set of 
notes. Abundant space is left for any additional matter 
which the owner may desire to add. It is believed, never- 
tbelras, that the essential features are expliuned with suf- 
ficient care to make the book useful to collectors or mining 
men who have not had previous training in the subject. 

Attention is invited to the following more or less original 
features : 

1. The placing of the emphasis upon the most important 
characteristics by means of heavy face type, A mere 
glance at a page will often thus suCGce to recall the appear- 
" ance of a mineral, when a long description, or one in which 
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PREFACE, V 

tbe important points were not thus emj^kamed, would fail 
to secure this result. 

This feature is ori^nal with the author although it is 
used in a similar work by Mr. R. W. Richards, which did 
not appear uatil some time after the plan had been dis- 
cussed with, and approved by, the publishers of this 
" Handbook of Minerals." 

2. A systematic arrangement by paragraphs. Any 
feature can be at once found by looking for it is its proper 
place, and the whole description need not be perused to 
obtain the desh«d information. 

The scheme used may be thus outlined: 
Dana's Number. Name. Composition, Hardness. 
Lustre, 
Color. 
Streak. 

Cleavage or portii^. 
Tenacity and fracture. 
Degree of translucency. 
Specific gravity. 

Miscellaneous (magnetism, taste, odor, dichroism, etc.). 
B. B. (Before Blowpipe). Here are included simple 
chemical tests. 

Methods or habits of occurrence with a description of 
the crystals if the species crystallizes. 

Description of varieties. 

A list of minerals resembling the species under discus- 
sion, and with which it should be compared. 

A short statement of the uses of the mineral. 

Any species will not contain matter under all of these 
heads unless all are important. 
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3. A page following each group, containing a state- 
ment of the group characteristicB and illustrations of the 
minerals preceding. The former will be found a consid- 
erable aid to students. 

4. Tbe provision of plenty of space for additional notfis. 

5. The strong binding in a form which will fit the 
pocket. 

6. The tables in the back — a new feature which, it is 
hoped, may occasionally prove helpful. 

It is the autJior's desire to make subsequent editions as 
complete and accurate as possible, and he will always 
welcome corrections or suggeBtions. 

Some knowledge of crystallography and blowpipe analy- 
na will be found necessary for a complete understanding 
of the descriptions which follow. 

The names of minerals and metale are capitalized for the 
•sake of emphasis. 
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NATIVE ELEMENTS. 

1. DIAMCaCD. C. Budnsis 10. 



Color. — Ooloilau, whlta; frequently pale tints of yel- 
low, red, blue, green, brown; sometimes black. 
Streak. — None. 
Cteavage. — Perfect octahedral. 
Brittle. 

^transparent to opaque. 
B. B. — Unaltered. 

Occurs crystallized in octahedrons or rounded octa- 
hedral forma and, rarely, in a cubical habit. Contact and 
pet>etratJon twins are common and the faces are fre- 
quently curved and striated. 

The mineral also occurs granular to compact masMve 
and in rounded forms. 

TarieHea, 

BOBT. 

Opaque and dai^ colored; In rounded fonm irithout 
cleavage. It is very tough. 

OJLBBOMADO. 

Oanular to compact-nuulvs mineral without cleavage. 



BooDdsd Cnvtal. 
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2. OBAPHira. C. Hudiwul-a. 

Lustre. — Metallic to dull. 

Color. — Dark giar to bUck. 

Streak, — Dark gray. 

Cleavage. — Perfect basal. 

reels greasy and sidli tli« fingers. 

Cleavage laminae are flexible. 

Sectile. 

Opaque. 

B. B. — Unaffected. 

Occurs rarely in six-sided tabular cryatals and com- 
monly in imbedded scales and foliatedr , granular- , 
or compact-massive. Usually found in Granites, Schieta 
or Limestones; occasionally m Traps. 

VaHeiiea. 

There are several varieties of little importance whicb 
are reallj^ intermediate between Graphite and Anthracite 
(p. 270} in character and composition. 

Compare with Molybdenite (p. 22) and Micaceous 
Hematite (p. 83). 

Is used in the manufacture of lubricant, infunble cruci- 
t^s, etc., and " lead " pencils. 
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S. BDIfHUX. S. HardnaM 1 



Color. — Tuioiu ahwlM of yallow, orange, brown, and 

gray. 
Streak. — White or yeUowiah. 
Fracture. — Conchoidal to uneven. 
V«i7 brlttlg. 
Tranaparent to translucent. 

B. B. or In a match flam* — Malta and Kiraa off 80, 
famM. 

Occurs in distinct orttaorhomble eiyitab and more or 
leas porous massive. Also stalactitic, incrusting and 
powdery. 

The habit of the crystals is often apparently sphenoidal. 

Brown Sulphur contains Selenium. 

Compare with Orpiment (p. 19). 
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TELLUBIUM GR01;F. 

7. TBUtTBIDH. Te. Hardnaii S-2.5. 

Lustre. — HataBio. 

Color. — Tin whlta. 

Streak. — Tin white. 

Cleavage. — F«rfoet, parallel to tha hexagonal pdam. 

Brittle. 

S. G.— 6+. 

B. B. — On charcoal fusee easily and voIatilliM com- 
pletaly, giving a haavy, wMta coating and • 
graan flame. 

Occurs fine-grained or cleavable-massive and, rarely, 
in minute hexagonal prisms. 

Compare with Sylvanite (p. 50). 
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8. AB8BO0. As. HudneM3.6. 

Lustre. — Metallic. 

Cblor. — Tin white, tunlihlag to bbok. 

Streak. — Tin white. 

Cleavage. — Perfect basal Granular fracture. Brittle. 

B. B. — ToUtUlMi readier and antinlr'wltboiit fnsliiB and 
glvM a gaiUe-lika Ddat, yielding the character- 
istic Ae sublimate on charcoal. 

Occurs usually in granular, nuunmillaiy or spherical 
maasCB which often s^arato in concentric layors. 

Compare with Antimony (p. 7), Allemontite (p. 6) 
and Galemte (p. 26). 

Arsenic or ha compounds is used in alloys, in medicine, 
as a poison, and in many arts and trades. 
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9. AZAJCHOBTITX. SbAs. Hardneas 8.5. 

Lustre. — Metallic, sometimes Tery brilliant. 

Color. — Tio white, taniiahliv to gray or browidih black. 

Streak. —Tin white. 

Fracture. — Granular. 

B. B.— FoMB OMilr and volatUiMi iritb Aa and 8b 



Compare with Araenic (p. 6), AatJmony ($. 7) and 
Galenite (p. 26). 
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10. AHTIHONT. Sb. Hardness 3-3.5. 

Lustre. — Metallic. 

Color. — Tin white. It doM not tunish. 

Streak. — Tin white. 

Cleavage. — Perfect basal and poor to good rhombohedrai. 

Very brittle. 



Occurs in finely to coarsely granular masses and, rarely, 
lamellar or radiated. 

Very infrequently found in rhombohedrai crystals, 
either simple or complexly twinned. 

Compare with Arsenic (p. 5), Allemontite (p. 6) and 
GaJenite (p. 26). 
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TEUalTRIUH ORODP. 

Members. — Tellurium, Arsenic, Allemontite, Antimony. 

Composition. — Semi-metab. 

Crystailiiotion. — Rhombohedral hemihedral hexagonal 

Additiontd. — AH are tin wliite in color when freahly 
broken, all have a tin-white streak and a 
metallic lustre, and all volatilize B. B. 



cGoogk 



NATIVE ELEMENTS. 9 

GOLD GROUP. 

13. OOLD. Au. Hardness 2,5-3. 

f Lustre. — Metallic. 
Color. — Golden Tellow to nearly nlYor white. Ddm not 

tanUah. 
Streak. — Tallow to nearly white. 
FVacture. — Hackly. 
T«r7 mallaabla and dnctlte. 

S. O. — 19.3. Impuritiea may lower the 8. 0. to as low as 
15.6. 

B. B. — Od charcoal fuaea to a bright yellow button. 
Insoluble in any single acid. 

Occurs in nuggets, grains and scales and in small oct^ 
hedral or dodecahedral cryetala which are usually badly 
distorted and are very apt to be united in wire-hke, net- 
like or dendritic shapes. 



The varieties are based upon and named after the 
impurity which may be present. 
The commcoi impurities are Ag, Cu, Bi, Rh and Fd. 

Odd li t^ rm\j yolLow, maQBabh) mhuiraL 

The economic value and uses of Gold are well known. 

Beef^. 4. 
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14. SILVBB. Ag. Hardnesa 2.5-3. 

LuBtre. — Metallic 

Color. — Wliit*. iMiljr UnUihei to browniali gray or 
Uuk «ad ■iwimHih— ysltow, thos doM^ n- 



Streak. — White. 
Fracture. — Hackly, 
HalluUa anddaetila. 

S. G. — 10.S. Impuritaea may make this as low aa 10.1 
oraahi^asll.l. 

B. B. — On charcoal fuses to a white ^bule. Soluble 
in nitric or sulphuric acids and is precipitated 
from these in a white, curdy form by nydro- 
chloric acid. 

This precipitate turns purple iriien exposed to 
the sun. 

Occurs in masses, plates, scales and in isometric cr^'staU 
which are commoijy distorted and elongated to acicular 
forms and united in arttoieacent groupings. 

When tamiidied. Silver may resemble Gold (p. 9) or 
Copper (p. 11). Compare mth these. 

Ihe economic value and uses of Silver are well known. 

See ^.5. 



cGoogk 



NATIVE ELEMENTS. 11 

U. OO^KR. Cu. Hwdnesa 2.5-3. 

Lustre. — Metallic. 

Color. — Ooppor rad. KmUt ^^"■^■^■■ff bronn-gnui to 

blade 
Streak. — Copper red. 
Fracture. — Hackly. 
Tmt maltoabto and dnetils. 
8. G. — 8.9. 

B. B. — On charcoal fuses to a copper-red globule which is 
sometimes covered with a coating of black oxide. 

Occurs in sheets, masses weighing man;^ ^^^ down to 
-very small disaeminated particles, and in wire-like or 
arborescent aggregates of much distort«d isometric 
crystalB. 

Compare with Silver (p. 10), Niccolite (p. 36} and Bor- 
nite (p. 39). 

The ecimomic value and uses of Copper are well known. 

Seeing. 6. 
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le. HKRODKT. Hg. 

Lustre. — Yttj biUUaat metiUle. 
Color. — Iln white. 
Streak. — Tin white, when aoUd. 
Cleavage. — Perfect cubic, when eo 
8. G. — 13.6. 

B. B, — Completely volatile. 



□ cavities In the gangue- 



Hamtrjr It th« onlr mlnanl of Bwtalllc Inttre that fai 
Uqold at ordinaiy tsn^eratnrH. 

The mineral becomes solid at — 40° C, crystaUising in 
octahedrons. 

Mercury is used in considemUe quantities in some of 
the processes hy which Gold and Silver are extracted 
from " free-milling " ores. It ia also in demand for the 
manufacture of vermilion paint, in medicine, and in many 
aria and trades. 



cGoogk 



NATIVE ELEMENTS. 13 

GOLD OKOUP. 

Members. — Gold, Silver, Copper and Mercury. 

Composition. — Heavy metala. 

CTyslallUalion. — Holohedral isometric. 

Additiofud. — All are very heavy, have a metallic lustre, 
are 2.5 to 3 in hardness and are malleable 
(Mercury must, of course, be solid to show 
this). 



—Gold Nugget, CftlifoniiK. 



Fn. 5. — ti«f Silnr, Leadvilla, Oalondo. 

C3.lf«i:,'G00t^l>J 
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rti Copper^ Northern Michigan. 
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PLATINUM-IRON GROUP. 
30. PLATINUM. Pt. HardnoBB 4^.6. 

Luatre. — Metallic. 

Color. — I^ht at««l gray. 

Streak. — Steel gray. 

Fracture. — Hackly. 

Halfeable and dnctilo. 

S. G. — 14-19 as found in nature; 22 when chemically 

B. B. — Infusible. Soluble only in hot aqua-regia. 

Occurs as nuggets, gr^na, and scales, usually in alluvial 
deposits. Found very rarely in cubical, isometric crystals. 

Varieties. 

Ordinary. 

Xon-magnetic or only slightly magnetic. 

Magnetic. 

Usually contains considerable quantities of Iron or 
Nickel, which increases the hardness to as much &a 6 and 
decreases the S. G. to as low as 14. 

Compare with Silver (p. 10). 

Platinum ia now being used to a considerable extent in 
jewelry and for laboratory apparatus. 
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n. IKON. Fe. Hardness 4-5. 

Lustre. Metallic. 

Color. — Steel-gray to black. 

Streak — Gray. 

Fracture. — Hackly. 

HaUMbls. 

S. G. — 7.3-7.8. 

Ver; magnatic. 

B. B. — Infusible. Soluble in a^ids. 

Occurs very rarely native as it oxidizes very readily. 
It is usually found in masses or as disseminated particles; 
rarely in cubo-octahedral crystals. 

Varieties. 

TerreMrial. 

Originating in the earth. 

Metecyric. 

Most meteorites contain Iron and many are composed 
almost entirely of this metal. Nickel, varying in amount 
from about five to ten per-cent is present in all iron 
meteorites — siderites or holosiderites. 

Compare with Silver (p, 10) and Platinum (p. 15). 

Metallic Iron is too rare to be of economic importance. 
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vLixiSTJM-ntcai obovp. 

Membert. — Platinum, Iron. 
Compomtum. — Uetala. 
Crygtailuatiim. — Holofaedral uometrio. 
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SULPHIDES, ETC., 

SEMI-HETAI£ AND HOtiTBDEMTM. 

M. TtKiTiflill Aa^. Hardness 1.5-2; 

Lustre. — Re»nous. 

Color. — Oruigv-rad or ormcB^slloir. 

Streak. — Orangs rad. 
Cleavage. — Fair pinacoidaL 
Slightly sectile. 
Translucent to transparent. 

B. B. — On charcoal fuses eaaly. Gives S and As re- 
actions. 

Occurs usually in traoBlucent, grapular masses or com- 
pact; also in tranq)arent, mono^inic crystals and as an 
incrustation. 

It is usually associated with Orpiment (p. 19) to which 
it alters. 

Compare with Orpiment (p. 19), Ruby Silvers (pp. 55- 
56), Ciimabar (p. 33) and Cuprite (p. 79). 

Seldom occurs in sufficiently large i^nounts or pure 
enough to be valuable. 
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STIBNITE GBOUF. 

:. AbA. Hardness 1.&-2. 

Lustre. — ReuQous. 

Cobr. — Lsnum yallow. 

Streak. — Lemon jallow. 

Oe&Tage. — PnlMt p to aw ri dal. Cleavage laminae are 

fiexiUe uid often striated. 
Seetile. 
IVanslacmt. 

B. B. — On (iJiBTCoal fuses eanly. Gives S and As re- 



Occurs in thin scales, foliated or columnar massive, a 
finely granular like the yolk of a hard boiled egg. 
Karely found as imp^ect orthorhombic crystals. 
Usually associated with R«algar (p. 18). 

Compare with Sulphur (p. 3). 

Seldom occurs in sufficiently large amounts or pi 
enou^ to be valuable. 
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38. BUBHITE. Sb3,. Hardness 2. 

Lustre. — Bright metallic. 

Color. — IJead gray, tamiahing iridescent or black. 

Streak, — Lead gray. 

deavage. — PorfMt pinacoldal, Tialdin; taUde-Uke Hbr^ 

which an ustuUr atriotad paipondlciilar 

to Om long dinction. 
Very brittle. 



Occurs in imperfectly crystallized nuaaoa with a eolnm- 
nat or bladad atmctnra or in acutely teiminat«d, prismatic 
(Hthorhombic crystals which are usually vertically 
striated and are often bent. 

Compare with Galeuite (p. 26) and Jamesonlte (p. 53). 

A valuable mineral since it ia the chief source of Anti- 
mony and its artificial salts. Sometimes carries Gold and 
Silver. 



Antimony is chiefly used in the manufacture of safety 
matches, men ' . .»-_ 

tUoys. 

See I^g. 8. 



imony is chie 
matches, fireworks, percusdon caps, type, and other 
alloys. 
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STillMlTE GBOITP. 

Members. — Orpiment, Stibnite. 

Composition. — Sulphides of semi-metals. 

CrysUtUization. — Orthorhombic. 

Additional. — Both are about 2 in hardness and have 
perfect pinacoidal cleavage. 



Fid. S. — Stibnite, HuocHry. 
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S4. HOLTBDKNrn!. MoS,. 

Lustre. — Metallic. 

Color. — Bluish or brownish lead gray. 

Streak. — Oresnlah on glued porcelain. 

Cleavage. — Perfect basal. Cleavage laminae very 

flexible but not elastic. 
Sectile. 

May feel slightly greasy but this is not bo noticeable 
as with Graphite. 

B. B. — Infusible. Mo reactions on charcoal. 

Occurs in granular or foliated massee or scaleB scattered 
through or embedded in many crystalline rocks; also in 
tabular hexagonal crystals. 

Compare with Graphite (p. 2). 

Molybdenite is the chief source of Molybdenum which 
is used to color pottery blue, in the manufacture of paint 
and dyes and as ammonium molybdate, a valuable 

reagent in chemistry. 
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SULPHIDES, ETC., OF TH"E 
METALS. 



GALEinTB GBOTJP. 

Ag^. Hardness 2-2.S. 

Lustre. — Metallic, 

Color. — Lead gray to black. 

Streak. — Lead gray; shining. 

Toiy MetOe when jmn. Uneven fracture. 

8. G. — 7. 

B. B. — Swells and fusee, yielding a button of Silver 
and Sulphur fumes. Soluble in HNOj. 

Occurs massive, in grains^ eartb}^, and encrusting; also 
in arborescent groupings of isometric crystals. 
Frequently asaociatra with Galeuite and Sphalerite. 

Compare with Cbalcodte (p. 29), Hesaite (p. 24) and 
Fetzite (p. 25). 

A valuable ore of Silver. 
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43. HK8BIR. Ag,Te. HardneBS 2.6-3. 

Lustre. — Metallic. 

Color. — Between lead and ateel gray. 

Streak. — Black. 

subtly aectile. Uneven fracture. 

8. G.— 8.5. 

B. B. — On charcoal toMt to a black ^obvla, dotted wttb 
Ag. If tUs be powdond and dnqiped into aOoag, 
bolUnff BJM„ the add irill be colored an Inteaae 

Occurs compact, fine (usually) granular, and in small, 
often distorted, isometric crystals. 

Compare with Chalcocite (p. 29), Argentite (p. 23) and 
Petaito (p. 25). 

A rare but valuable ore of Gold and Silver, the former 
often i^lacing the latter to a considerable extent. 
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U. ^ETZm. (A£^u),Te. Hardnem 2.5-3. 

Lustre. — Metallic. 

Color, — Steel gray to black. Often tarnishes. 

Streak. — Black. 

Slightly sectUe to brittle. UnereD fracture. 
S. G. — 8.7-^9. 



B. B. — like Heasite (p. 24) except that it yields a 
^bule containing both Au and Ag. 

Occura fine granular to compact maSBive. Oystals are 
unknown and it is beheved that the mineral may be ortho- 
rhombic and belong to the Chalcoche Group. 

Compare with Chalcocite (p. 29), Argentite (p. 23} and 
Heswte (p. 24). 

A rare but valuable ore of Gold and Silver. 



,;,■ Google 



HANDWOK OF MINERALS. 

FbS. HaidnesB 3-. 

Lustre. — Metallic. 

Color. — Lead gray. Tamkhes to black. 

Streak. — Lead gray. 

Geavage. — Porioet enUc. 

Brittle. 

S. G. — 7.5. 

B. B. — Ueually decrepitat«B and fuses eacdiy yielding 
lead oxide aublimates and S0| fumes. 

Occurs massive deavable, coarse to fine granular, rarely 
fibrous, and in isometric (usually cubo-octahedral) cry^ 
tals; sometimes in skeleton crystals or reticulated. 



Argentiferoia. 

Th e mineral, especially the fine grained variety called 
STEEL GALENA, may contain so much Silver as to make 
it a valuable Silver ore. Gold and many other elements 
are also often pi«sent. 

Compare with Antimony (p. 7), Allemontita (p. 6), 
Stibnit« (p. 20) and Jamesonite (p. 53). 
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4fi. iXTATTE. PbTe. Hardness 3. 

Lustre. ^ Metallic. 

Color. — Tin white or yellowish. TanUshea br«iixe-7«Uow. 

Streak. — Grayish black. 

Cleavage. — Poor cubic. Slightly seotile. 

B. B. — On charcoal fuses easily with, characteristic flame 
and sublimates and is entirely volatile except 
for a trace of Ag which may be present. 

Occurs usually massive in rather small pieces dissemi- 
nated through the gangue ; rarely in eubiea! crystals. 

The tarnish on a mineral of this character is distinctive. 
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QALENITE QBODF. 



Com-poeitUm, — Monosulphides or telluridea of the 
heavy metals. 

CrystaUization. — Holohedral isometric. 

Additional. — All are between 2 and 3 in haidnesa and 

fuse easily. 



Fra. 10— Molybdenite, Quebec, Can* 



na.U. — Golenitfl.Joplia. Missouri. 
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64. OH&LOOOITE. Cu^S. Hardness 2.5-3. 

Lustre. — Metallic or dull when tarnished. 

Color. — Dark lead-gray, rreqnentljr tamisliod doll blAck 

otgteen. 
Streak. — Lead-gray. 

Whenpnra, cntaouUly, learln^ apoUshedBoriac*. 
Ho clttaTage. Oonelioidal bactuiB Then compact. 



Occurs usually compact massive, sometimes finely 
granular; also in orthorhombic crystals which are aome- 
times twinned in star-like forms. 

Compare with' Tetrahedrite (p. 57), Tennantite (p. 57), 
Argentite (p. 23), Hessite (p. 24) and Petzite (p. 25). 

A valuable ore of Copper. 
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SPUAI£BITE GBOUP. 

68. SPH&LEBITK ZnS. Hardness 3. &-4. 

Lustre. — Sesinous to sub-metallic. 

Color. — Yellow, brown, black, red, p'een, white. 

Streak. — White, yellow, brown. Always lighter in color 

tlinn t^ TTlinwr a.! itflolf . 

Cleavage. — Poifect dodecahedrKL 

Brittle. 

Opaque to transparent. 

B. B. — On charcoal yields sublimate of zinc oxide. 

Fuses with difficulty. 

Occurs compact, fine-grained to claavable massive, 
sometimes fibrous, stalactitic or botryoidal, and in perfect 
to indistinct inclined hemihedral isometric crystals which 
are often twinned. 

Associated with Galenit^ and Silver minerals. 

Hardness combined with streak should be sufficient to 
distinguish from all similar minerals. 

It is an important ore of Zinc and an impure variety 
yields most of the Cadmium of commerce. 
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63. ALABAirom. MnS. Hardnese 3.5-4. 

Lustre. — Submetallic. 
Color, — Iron-black. 
Streak. — Dark gnvx. 
Cleavage. — Good cubic. 
Brittle. 

B. B. — Gives a Mn bead after thorough roasting on 
charcoal. Fuses. 
Soluble in dilute HCl, giving off H,S. 

Occurs usually granular massive, and rarely in inclined 
hemihedral isometric crystals. 

Found aa a vein mineral with other metallic sulphides. 

TIu streak should be sufficient to diatuiguish it from all 



Not economically important but may, by alteration, 
form other Manganese minerals. 
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8PHAIXBITE OBOUP. 

Markers. — Sphalerite, Alabandite. 
ComposHitm. — Monosulphides of metals. 
CryeiaUvuilifm. — Inclined hemihedral isometrio. 
Additional. — The hardness of both is 3.5 to 4. 



Fia. 11, — BoCryoidal Sc^leriM, Aspen, Colorado. 
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dNNABAR-MlLLEBITE GROUP. 

86. OnnrABAB. HgS. Hardness 2-2.5. 

Lustre. — Adamantine to earthy. 

Color. — Cochine^ »d, acartot, reddish brown, black 

(due to organic impurities). 
Streak. —Scarlet. 
Cleavage. — Perfect hexagonal prismatic, but seldom 

recognizable. 
Brittle. 

Transparent to opaque. 
S. G. — 8-8.2. 

B. B. — ^Vholly volatile, yielding poisonous fumes. 
Gives Hg and S reactions. 

If the powder is moistened with HCl and rubbed 
on a bright copper coin, the latter will be coated 
with Mercury. 

Occurs in granular or earthy masses, as a brilliant scarlet 
powder, as a crystalline or earthy incrustation and, rarely, 
as tabular or prismatic trapezohedral tetartohedral hexa- 
gonal crystals, usually small and transparent. 

Compare with Cuprite (p. 79), Hematite (p. 83), Rutile 
(p. 95), Realgar (p. 18), Proustite (p. 56) and Crocoite 
(p. 254). 

The only important ore of Mercury. 
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Vr. OOVELUTE. CuS. Hardness 2 

Lustre. — Submetallie, reeinous or dull. 

Color. — Indigo bliw or darker. 

Streak. — Black (shining). 

Cleavage. — Perfect basal. Thin leaves are flexible. 



Tarns pnrpls when moistened vith water. 

B. B. — Emits odor of S and bums with a blue flame, 
on charcoal, fusing to a globule. 

Occurs massive, with or without a crystalline surface, 
and either cleavable or granular, in platy aggregates and, 
rarely, as tabular rhombohedral hemihedi^ hexagonal 
crystals. 



An ore of Copper. 
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NiS. Barduais 8-3.6. 



Lustre. — MetaUic. 

Coiix. — Bnuw-ydlow to bronze-yellow. Sometimes Bhows 

a gray, iridescent tarmsh. 
Streak. — Greenish black. 
Brittle, but the hair-like cr^tala are elastic. 

B. B. — Fuses on charcoal to a brittle, magnetic globule. 



Occurs in semi-botryoidal erusti with a radtatinc 
a tra cta re and in hair- or needle-Hke hexagonal crystlde in 
either delicate, radiating groups or complexly interwoven. 



Compare with Marcaaite (p. 46). 

It is a valuable ore of Nickel. It is probable that the 
Nickel in Pyrrhotite is present as Millente. 
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71. HIOOOUTE. NiAs. Hardneaa 5-5.5. 

Lustre. — Metallic. 

Color. — Uffbt copper-nd wltti » dark tarnish. 

Streak. — Light brownish black. 
Very flna grained, amooth Btruetara. 
Brittle. 



.,Opcuia usually maa^ve; rarely reniform with a colum- 
oai; . structure, arborescent, or in small, pooriy fonned 
hexagonal crystals. 

Compare with Copper (p. 11), Pyrrhotite (p. 37) and 
BomitB (p. 39). 



An important ore of Nickel 
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T«. F7BB»niTI. Fe„S„^.,. Hardness 3.5-45. 

Lustre. — Hetallic. 

Color. — Browslili or broiiM-Tollow. TarnisheB. 

Streak. — Grayish Black. 

Uneven fracture. Brittle. 



B. B. — On charcoal fuses to a black, mimetic mass. 

Occurs maasiTe, in scattered gruns and, rare^, in 
small tabular hexagonal crystals. 



ffickeliferotu. 

Pyrrhotitfi frequently contuns as much as 5% Nickel. 

Diffan from all othor *"*""•»'■ wUcb It majr rosembla 
tai boiiig sugDfltlD. The powder can always be picked up 
by a masnet and the mineral will sometimes attract the 
magnet, uke Hagnetit«. 

Bof 



(Note: Tbe " n " in the formula is usually 11, but it 
■ «5, 7andlfi.) 
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flTIIITAB*B- MTT JiiniTT" OBODP. 



Members. — CSimabar, Covellite, Mitlerite, Hiccolite, 
Pyrrhotite. 



Composition. — Monosulpliides aad arsenideB of metals. 



CryttaUizatian. — Rhombohedral hemihedral, tri^zo- 
hedral tetartohedral, and holohedral 
hexagonal. 



The group is not welt characterized. 
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INTEBHEDIATE SVtFHTOES. 

TB. BOBHZR. Gu.FeS,. HardneBS 3-3.5. 

Lustre. — Metallic. 

Ctrfor. — Dark reddish brows — " plncbbnek " brown — 

on a frash fracture, qwadily tB"'^w'''"g bliw, 

purple or irldwcant. 
Streak. — Girayish black. 
Uneven to conchoidal fracture. Brittle. 



B. B. — Fuses od charcoal to a brittle, black, magnetic 
globule. 



Occurs compact to granular massive and, rarely, in 
small isometric crystals. 

Is often associated with, or intimately mixed with Chal- 
cocite (p. 29). 

Compare with Copper (p. II), Niccolite (p. 36) and 
Pyrrhotite (p. 37). 



A valuable ore of Copper. 
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CoFeSr Hardnesa 3.5-4. 



Lustre. — Metallic. 

Color. — BMf bt bnn 7«Dow. IrUsMMnt tandah. 



Brittle. Uneven fracture. 



B. B. — Fuses with scintillation on charcoal to a hritds, 
magnetic gbbule. 

Occurs usually maaslvc or scattered through the gangus 
in small particles; also in tphenoidal hemibedral tetrago- 
nal crystals which closely resemble isometric forma. 

Compare with Gold (p. 9) and Pyrite (p. 42); also 
Bomite (p. 39) when tainished. 

This is one of the most important ores of Copper and 
frequentiy carries cou^erable amounts of Gold and 
Silver. 



V 
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84. SUimn. Cu^.FeS.SDS,. HardneaB4. 

Lustre. — Metallic. 

Color. — Chvoniali giay. The pTesenoe of Chaloopyrite 

often gives a yellowieh tinge. 
Streak. — Black. 
Brittle. Uneven fracture. 

B. B. — On charcoal fuses in the rediiciiig flame and in 
tho fl^fllijTW flaTFW srislds a coattuf of whits *^ 



Occuis masKve or granular, never crystallised, and is 
frequently ssiodstsd with Ohalcopyilta (p. 40). 



Compare with Tetrahedrite (p. 57). 
Too rare to be coood^red an ore (tf Tin. 
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DISULPHIDES, ETC. 
PTRITE GROUP. 

W. PTBITE. FeS,. Hardness 6-6.5. 

Lustre. — Metallic. 

Color. — Palo to full trus -yellow. Tamiahea iridescent 

to brown. 
Streak. — Greenish blaclt. 
Cleavage. — Usually non« apparent. Otherwise, poor to 

good cubic. 
Brittle. Fracture conchoidal to unevea. 

B. B. — On charcoal, bums with a blue flame, yielding 
SO, fumes and leaving a magnetic residue. 

Occurs in well formed and frequently very complex 
parallet Iwmihedial isometric crystals; aim masuve and 
in any shape, as botryoidal, atalactitic, reniform or 
globular. Sometimes &iely granular. 

Compare with Gold (p. 9), Pyrrhotite (p. 37), Chal- 
copyrite (p. 40) and Marcaate (p. 46). 

Enormous ouantities of Pyrite are used in the manu- 
facture of sulphuric acid, and large amounts contain 
sufficient Copper, Gold or Silver to constitute an ore of 
these metals. 

See Figs. 17 and 18. 
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tn. BMALTin. (CoNi}Asr HudnesB 5.5~«. 

88. OHLOAHTHITl. (NiCo)AB^ Hardneaa 5.5-6. 

Lustre. — Metallic. 

Color. — Tin white to steel gray ifittt m tandenej 

towards a pinUib tint Tamiahes gray or 

iridescent. 
Streak. — Grayish black. 
Oeavage. — None to fair oetohsdraL 

B. B. — Fiuee on churcoal to a g^bule, yieMing an 
arsenical odor. 
TlaUa a snbUmat* of matalUc Anenic is tbe 



Occurs usually granular maBsive or in parallel b»iii- 
hedral isometric crystals like Pyrite (p. 42); rarely in 
imitative shapes. 

Oxnpare with Cobaltite (p. 44), Lollingite (p. 47) and 
Araeoopyrite (p. 48). 

"Hiese form the cluef ores of Cobalt, which is prin- 
cipally used in the manufacture of pigments. 
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8B. OOBALTITE. CoAaS. Hardues 5.5. 

Lustre. — Metallic 

Color. — Tin-white to ateel-gny, osaftllr with a pinkiali 

or violet tint, 
atraalt. — Qrayish black. 
Qeavage. — Good cnbicsL 

B. B. — On charcoal, fuses to a magnetic globule, giv- 
ing As and 8 fumes. UnaltAied in the closed 

Occurs commonly granular to compact masdve or in 
puaHel hemihediai isometric crystals like Pyrite (p. 42). 

Coi]:q)are with Smaltite (p. 43), LoUin^t« (p. 47) and 
Areenopyrite (p. 48). 

A valuable ore of Cobalt. 
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PTBITE GROUP.. 

Members. — Pyrite, Smaltite, Chloanthite, Cobaltite. 
Composilion. — Bisulphides and diarsenides of metals. 
CrystaUiioiion. — Parallel hemihedral isometric. 



Fia. IT.— Pyrite in Bhodoohrosite, AliosnM, Colorado. 
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MAROASITB OBOnP. 

96. HABOASITB. FeS,. Hardness 6-6.5. 

Lustre. — Metallic. 

Color. — Pale brass-yeDow. Paler than Pyrite. 

Streak. — Grayish or brownish black. 

Cleavage. — UsiiaUr none apparent; sometimea poor 

prismatic at angle of 105°. 
Brittle. Uneven fracture. 



B. B. — On charcoal, bums with a blue flame, jielding 
SO:, fumes and leaving a magnetic reaidue. 

Occurs in orthorhombic crystals, usually tabular or 
twinned complexly and united in crest- or apear-like forms; 
also stalftctitic, with a radiating structure and drusy sur- 
face, globular, renltorm, or imitative. 

More apt to show imitatiTS shqies than Pyrite. 



Compare with Gold (p. 9), Pj-rrhotite (p. 37), Chal- 
copyrite (p. 40) and Pyrite (p. 42). 

The uses are the same as for Pj-rite (p. 42), q. v. 
It is more apt to decompose than Pyrite and is thus 
even \ean desirable than that mineral in building stone. 
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97. LOtJJHam. FeM- Hardneas 5-5.5. 

Lustre. — Metallic. 
Color. — BUm-whlta to steel gray. 
Streak. — Grayish black. 
Cleavage. — None, or fair basal. 
Brittle. Uneven fracture. 

B. B. — On charcoal, fuaea to a magnetic globule with 
reactions for As. Yields metaUic As sublimate 
in the closed tube. 



Occurs usually as gnuns disaeminat«d through a 
gangne wUcta is frequently Hornblende (p. 152) ; also mas- 
sive and, rarely, in orthorhombic crystals ck^y leaem- 
Uing those of Arsenopyrite (p. 48). 



Compare with Arsenopyrite (p. 48). 
Has no value. 
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98. ABSnrOPTBm. FeAaS. Hardnen 5.5-6. 

Lustre, — Metallic. 

Color. — SUver-white to grayish white. 

Streak. — Grayish black. 

Cleavage. — Good ikrismatfo at an^ ol abOBt 11S°. 

B. B. — On charcoal, fuses to a magnetJc globule with 
reactiooB for As. 'In the closed tube, yields a 
sublimate of A8^_ orange when hot and yellow, 
Gokl. 

Than slznek with a banmwr, emtti sparka and 
the odor ol Aa. 

Occurs cleavable columnar, granular or compact mas- 
mve, as disseminated grwns, and as simple orthorhomlMc 



Compare with Smalldte (p. 43), Cobaltite fp. 44) and 
LoUiugite (p. 47). 

Most of the Anemc of commerce is obtained from this 
mineral, which also may carry enough Gold or Cobalt to 
make it an ore of those metals. 
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lUBOASm OKODP. 

Members. — Uarcaste, Lollingite, Araenopyrite. 

Composition. — Diaulphides and diaraenidea of metals. 

CrystaBiiaiion. — Orthorhomluc. 

AddiHomd. — All are light in color, have a metallic 
lustre, ana are hard minerals — between 
5 and 6 1/2. 
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SYLVANITE GROUP. 
lOL STLYAinTX. (Au,Ag}Ter Hudneii 1.S4. 

Lustre. — Metallic, bnlliant. 

Color. — Silver-white, inclining to yellow, to steel-gray in 

the Graphic Tellurium. 
Streak. — Uke tba color. 
deaVage. — Good pinacoldaL 
Brittle. 

B. B. — On charcoal, fuses easily with a green flame to 
a ^y globule, ^viBg a deoae, wMte sublimate, 
wmch bums off with a green flame. After long 
blowing, gives a ^llow, malleable button. 
Gives Te reaction described under Hesdt« 
(p. 24). 

Occurs in bladed or prismatic indistinct monoclinio 
crystals, and granular. 



OBAPHia TXLLtntlUH. 



Compare with Fyrite (p. 42) and Calaverite (p. 51). 
A very valuable ore of Gold and Silver. 
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106a. OAIAVEBITS. AuTe^ H«rdn«BS 2.S. 

Lustre. — Brilliant metallic. 

Color. — Pate brass-Tellow to aimost white. 

Streak. — Tellovish gr^. 

Cleavage. — None. 

Uneven to sub-con choidal fracture. Brittle, 

B, B, — Like Sylvanite (p. 50), q. v. 

Occurs massive, non-cryatalline. 

Compare witii Pyrite (p. 42) and Sylvanite (p. 50), 



Calaverit« always contains a little Silver, as well ae Gold, 
and is a very valuable ore of both those metala. 
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8TLTAM1TE OBODP. 

Members. — Sylvanite, Calaverite. 

Composition. — Tellurides of Gold or of Gold and ^Iver. 



CrysiaUuaitum. — Sylvanite is monoclinic but Cala- 
verite does not crystallise. 



Additional. — Both are light colored, have a brilliant 
metallic lustre, are about 2 in hardness. 
and act very similarly B. B. 
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SULPHO-SALTS. 

SULPHAMENITES AND StJLPHANTIMONITES. 

130. UMESOlirrX. Fb^b^,. HardnesB 2-3. 

Lustre. — Metallic. 

Color. — Steel-gray to lead-gray. 

Streai. — Grayish black. 

Cleavage. — P«rt«ct pinacoldaL 

Brittle. 

B. B. — Decnpitatee, fiuing very easily and rapidly 
volatilizing, yielding the characteristic Pb and 
Sb sublimates . 

Occurs in bladed, parallel or divergent a^;regates, 
frequently strUtad paraUsl to th» dlnetion of elonfprtlon; 
also fibrous to compact masmve, as needle~Uke crystals, 
and in hair- or cobweb-like fortofl. 

la usually associated with Quartz and is tnqoently 
coated irtth toad witlnionaf as » yollow powdsr. 

Compare with Stibnite (p. 20) and Galenite (p. 26). 
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1S6. BOnBHOmra. 3J^js.Sb^ BudiWM3.M. 

Lustre. — Metallic, brilliant. 

Ck>lor. — Steet-gray to iroo-black. 

Streak. — Ijke color. 

Qeavage. — None or, rarely, poor pinacoidal. 

Rather brittle. Fracture, aubconchoidal to uneven. 



Occurs fine-grained maasive and in thick, tabular, 
._..__,. t.g gjyjtijj ^(^1, (jjg priani faces often striated. 



Compare with Galenite (p. 26), Chalcocite (p. 20) 
and Tetrahedrite (p. 57). 



B to be valuable. 
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AgiSbS,. Hanlness 2.5. 



Lustre. — AdamantiDe to metallic. 

Color. — Black, bnt red by taaasmitted U^it; sometiiDea 

reddish gray. 
Streak. — Pazplish red. 
Brittle. Uneveii to conchoidal fracture. 

B. B. — Fuses easily with spurting, on charcoal^ ;ncld- 
ing a dense 8b sublimate and finally giving a 
globule of malleable Ag. 



Occurs compact massive, disseminated in the form of 
flakes or films, and io hemlmorphic, rhombohedral hemi- 
hedral hexagonal crj^tals. Usually associated with 
other Silver minerals. 



Compare with Bealgar (p. 18), Cinnabar (p. 33), 
ProuBtite (p. 56), HeoiatiM (p. 83) and Cuprite (p. 79). 



An important ore of Silver. 
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14B. PBOUBTTR. Ag,ABS,. Hardneae '2-2^ 

Lustre. — Briiliant Ml&inaiitJoe. 

Color. — BeariBt TannUloa. 

Streak. — Beulst. 

Brittle. Uneven to coachoidal fracture. 

B. B. — On charcoal, fuses easily, jiving odors of As 
and S, yields As sublimate, and finally ^ves a 
f^obule of malleable Ag. 

Occurs compact massive, disseminated as grains 
through the gangue, encrusting, and in hemimoiphic, 
rhombohedral hemihedral hexagonal crystals. Usually 
associated with other Silver n ' 



Compare with 'Retigar (p. IS), Cinnabar (p. 33), 
Pyrargyrite (p. 55), Hematite y>. 83) and Cuprite 
(p. 79). 



A valuable ore of Silver. 
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U8. TRIUHXDBin:. Cu^b^r- Hardness 3-4.5. 
U9. TKMKUrnTK. Cu,|As^. Hardness 3-4.5. 

Luatre. — Metallic. 

Color. — 8teel-sra7 to iroo-black. TennantiM is apt to 

be light and may be brownish or reddish. 
Streak. Ora;, brown or reddish, the laat two beiug 

more characteristic of Tennantite than of 

Tetrahedrite. 
Ho claava^. Uneren fractnr*. Brittle. 

B. B. — On charcoal, fuses, the reactions differing with 
the composition. 

Occurs coarse- or fine-grained or compact massive and in 
modified iaometiic t«trata«droiu, or other inclined hemi- 
hedral forms. 



Varieliet. 

The varieties are based upon the composition, some of 
the elements which frequently replace Copper to a con- 
nderable extent being: Zinc, Iron, Mercury, Silver, Lead, 
Tin, and Cobalt. 

Compare with Chalcocite (p. 29) and Boumonite 
(p. 54). 

frequently contain enough Silver to make valuable ores 
of that metal, as well as of Copper, 
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Lustre. — Metallic. 

Color. — Iron-black. 

Streak. — Iron-black. 

Vary brittle. Uneven to subconchoidal fracture. 

B. B. — On charcoal, fuses very ea^l^ with, spurting to 
a globule, yielding the Bublunate of antimony 
oxide. After long blowing, yields metallic Silver 
and the oxidized silver sublimate. 

Occurs compact to granular massive, as small partjclea 
disseminated through the gangue, and in tabular or short 
prismatic, six-sided orthorhombic crystals. 

Compare with Argentite (p. 23), Chalcocite (p. 29) and 
Tetrahedrite (p. 57). 
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aVLPHOSALTS. 

ISe. POLTBAazn. (Ag,Cu).SbS,. Bvdiu 

Lustre. — Metallic. 

Color. — Iron-black ; obany^vd In thin qdlntan. 

Streak. — Black. 

Brittle. Uneven fracture. 

Almost opaque. 



B. B. — On chareoal, fuses easily with spurtiog to 
globule, ^ving the ai " 
senic) oxide sublimate. 



globule, ^ving the antimony (sometimes ar- 
:ide sublir 



Occurs usually in liz-dded, tabular ortliorhambic dTBtals 
witb tMveled edge>, the basal-pinacoid being often marked 
with triangular striations. 

The q>pearanee la diatinotlTa. 
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SUIfHABSENATB. 



Lustre. — Bii^t metsllic. 

Color. —boa-UMk. 

Streak.— Black. 

aeavage. — Pvteet pdsDutk at angle of about 98°. 

Brittle. 



B. B. — On charcoal, fuses aad gives faint sublunates 
of As, 8b and, often, Zn. 

Occurs usually entaamxt, elaarafala mairifa; also ma- 
ular and in toifaoni erthsriiomUc eryitali with d&tai 



"Hie only mineral combining the above color, streak and 
cleavage. 



An important ore of Copper. 



i 
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HALOGEN SALTS. 
HAUTE GBOCP. 

Ue. BAim. NaQ. Hardnen 2.5. 

Lustre. — Vitreoua. 

Color. — Coloriess white, yellow, brown, reddish, etc., due 

to impurities. 
Streak. — White. 
Qeavsge. — Parleet eoUc. 
Tran^>areat to translucent. 
Taste. — SaUna. 



Occurs granular to compact massive, cleavable masmve, 
earthjr, more rarely columnar or fibrous, and in isometric 
crystals^ frequently showing cavernous faces. The fibrous 
variety is usually an efflorescence. 

The taste is distinctive. 

The uses of Halite (Salt) are well known. It is also 
the source of most of the Sodium and sodium compounds. 
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169. OERABaTKin. AgCL Hudiwii 1-1.6. 

Lustre. — Wucy to reslnotu. 

Color. — Peari-gray, greeniah, whitish to colorless. 

Becomes violet-browQ on exposure to light. 
Streak. — White, shining. 
T«r7 wctUe. Outs Uk* wax. 
Translucent. 



B. B. — Fuses very easily with an unpleasant odor, 
yielding a button of Ag. If rubbed on 
moistened Zinc or Iron, it swells, turns black 
and is reduced to spongy, metaUic Silver. 

Occurs usually as a crust, looking like wax or horn; 
Bometimea columnar or in isometric crystals. 



OEBUtaTBITE, EBIBOLITE — Ag(a, Br), BBOBET- 
RTTE — AgBr, lODOBEOMTTE — Ag(Cl,Br,I) and 
lODTBCTE — Agl — are so nearly alike in appearance 
and value that they may all be conveniently grouped 
under the first name. 



The appearance is so distinctive as to make confusion 
with other niinerals very improbable. 



Very important ore of Silver. 
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HALOGEN SALTS. 
HALITE OBOUP. 



Corn-position. — Haloids. 
CrystaUiiation. — Holohedral isometric. 



Additicmal. — All are rather soft, some very much so, 
but the p'oup is not particularly well 
characterized. 



Fio. 23. — Halite, Bomx Luke, CslitonuB. 
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175. lUTOBITK. CaF,. Hudnasa 4. 

Lustre. — Vitreoua. 

Color. — Almost all colors, with greeo, violet, purple, 

colorless or whit* the commonest. 
Streak. — White. 
Cleavage. — Peitect ocUhednL 
Brittle. 
Transparent to translucent. 

B, B. — In forceps or on charcoal, fuses to an enamel, 
giving a red flame. 

Occurs usually in groups of glass)', transparent cubical 
isometric crystals, rarely grouped in parallel position, 
forming an octahedron; also cWvable masave, coarse 
to fine i^nular and, rarely, earthy. 

TTie crj-stals often show different tints by reflected and 
transmitted light and the massif's ^-arieties at« often 
banded in zigzt^ lines. 



Compare with Halite (p. 61), Crvohte (p. 65), Quartx 
(p. 68), Calcite (p. 107) and Sodalite (p. 161). 

Is used by smelters as a flux and in several arts and 
See Figs. 24 and 40. 
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US. CBTOUTE. Na^P,. Budneii aJS. 

Lustre. — Orauy to vrtreoue. 

Cobr. — Colorleee to sDow-white, Bometimes reddish or 

brownish. 
Streak. — White, 
deavage. — Poor baaal uid prinuttc at viclas of aotrly 

90°. 
Brittle. 
Translucent to transparent. 

-On charcoal, fuses v _ 
to a clear globuk, opaque when cold. 

Occurs cleav^le massive and occa^onally in mono- 
clinic crystals resembline isometric cubes and octahedrons. 

Often associated with Oalenite (p. 26) or Siderite 
(p. 113). 

The appearance, hardness and cleavage should be dis- 
tinctive. 

Compare with Halite (p. 61), Fluorite (p. 64), Quartz 
(p. 68) and Calcite (p. 107). 

Was once the sole source of metallic Aluminum but is no ' 
loiuier uaed in the extraction of that metal except as a flux 
or&th. 

It is in demand tta the muiufactuie of several chemicals. 
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las. ATAOiMITB. (XGtH/),. HardnesB 3-3.5. 

Liutre. — AdiuiUQtine to vitreous. 

Oolor. — Bri^t gteea to various sluuks tA the Btune. 

Streak. — Apide-cieaB. 



Occura in radiating or confused aggregates cA ortho- 
rhomlHC crystals; alao granular to conq>act inaasiv<e and 



OoD^Mre with Malachite (p. 125) aad <^veiute (p. £ 
A rare ore of Copper. 



cGoogk 



HALOGEN SALTS. 



Fia. 24. — FIuoriM, Oumberlond, Ekigluid. 
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OXIDES OF SIUCON. 

210. QtTASTZ. SiOr Hardnua 7. 

PhenocrysiaUine Varieties. 



Lustre. — Splendent to nearly dull t 

greasy. 
Color. — Colorless or whit« when pure; all colors due to 

impurities. 
Streak. — Whit«. 
Mo clMvaga. aonchoidal tnctore wben ci7Bt»Uiiad and 

uneren fractiire wb«s mMaivs. 
Truuparent. 

B. B.— Unaltered. 

Occurs in distinct trapezohedral tetartohedral hezaffoiial 
crystals vitli pyramidal terminatioiu and lioriaontally atil- 
ated prisms ; also radiating with dnisy, crystalli ne surface, 
massive, coarse to fine granular, and as sand. In all cases 
there is a definite internal molecular arrangement, which 
either manifests itself in a definite external form or is 
made " evident " by means of polarized light and the 
compound microscope or through other proper tests. 



The varieties are nearly all based on color, the various 
tints being due to impurities, oft«n present in such minute 
quantities as to make it impossible to determine their 
character with certMnty. 
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BO(S OBTBKU. 

CcAarlBaB, or Almost colorless. 



Rose-red to pink. Always massive. Color possibly 
due to Titanium or Manganese. 



Ydiow Qvmte, TALBK TOPAZ or OITBIHE. 

lA^t yellow. Masdve or in crystals. Color probably 
due to Iron. 

8H0KT QUABTZ, "8HOK7 TOPAZ," or OAIBIIOOBH. 

Dark brown to black. Usually complexly crystallized. 
Color due to some organic substance. 

ULET or OBBAST. 

White and nearly opaque. Usually mss»Te, 



Containing, or coated with yellow oxide of ii 



Spanned with glistening scales of variotis minerals. 
Quartz vfUh Ituhntre*. 

Two of the commonest of these are Rntile (p. 95} and 
Tourmaline (p. 187). 
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BAXDBOOK or m.VBRAI^. 



Otfltonnt, uiuiL irumr to dan uuvu tfitli indDdsd, 

pMnDel fibRB <i Qoddobte ip. 151)- 



Campan nieooerTstalEne Qoutx vTth 0|nl (p. 75}, 
Bcrri (p. 157), Io£te (p. 138j, Nepbdite (p. 159) and 
Topiu (p. 174). 



Rod Oyatal is med in . . _ . _, 
for optical purpan. Wuo'-dev, poGsbed ^Aoes of 
this nuterial aie hi^jtly vxlued. 

TIk colored Twieties are ako oaed in cheap jewdrr and 
the Amethyst has beoi a prised gent fawn v*iy andent 



See Fi^ 28 and 46l 



cGoogk 



CrypoeryaaUine Ywrittim. 

Lustre. — DoU to autby, sometimee waxy. 
Color, — All colore, depending upon impuritieflL 
Streak.— White. 

Ho claavage. Oonclioldal tnctnn. 
TrftiuUncoiit to opaque. 

B. B. — Unaltered but, in general, it is acted upon more 
readily by attrition and chemicals — such as 
hydrofluoric acid — than the Phenocrystalline 
material. 

Occurs fins gralnod maiaire and manunillary, botryoidal, 
Btalactitic, nodubv, or filling or lining cavities in rocks. 

It never occurs in crystals ance it is made up of a con- 
fused jumble of extremely minute particles of Pheno- 
crystalline Quartz, its structure being, therefore, " hid- 
den." These minute particlea — and, therefore, the whole 
mass — are, however — like Fhenocrystalline material — 
ciystallized silica. 

Varietiee. 

The varieties are based upon both structure and color. 
Many kinds cont^n a connderable proportion of Opal 
silica (p. 75), which gives a higher lustre and midces the 
gr^n finer. 

(A) Chalcedonic Quartt. 

It is convenient, but not strictly accurate, to group 
aU the varieties which show a uniform coloridion under 
this term. 

OHALOEDONT. 

Pale blue, gray or drab. 
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Translucent, pale to deep red. 



Apple-gieen, the color being due to NiO. 

PKABE. 

Dull, leek green. 

JASFKB. 

Opaque, dull red, brown, yellow, etc. 

HEtnnrBQpK ob BLooDsrom. 

Prase, showiog small spots of blood-red Jasper. 

njHT. 

Smoky-gray or brown to nearly black nodules, occur- 
ring in cnalk. Translucent and containing considerable 
Opal silica (p. 75), which is apt to be dissolved out on the 
siurface, leaving a white, porous coating of crystalline 
silica. 

OHEBT. 

Impure, coorae-gnuned, opaque, gray or brown flint. 



like Chert but is apt to be &ner grained and more 
splintery, and was deposited in horizontal layers. 

BASUnn, LYDUK STOHB OB TOUOH- 

8T0HX. 
Velvety black. 
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(B) AGATE. 



Material showing Chalcedonic Qviartzes of two or 
more diOftient colors. The colors are white, gray, light 
to dark brown, red, black (rare), and light blue or other 
tints (very rare). Material showing very brilliant or 
strongly contrasting colors has been artificially tinted. 



The materiala of different colors are arranged in 
pukllol bands. 

Irreffuiarly clouded Agate. 

RITIH or FOKTIFICATION AOATE. 



H088 AOATE. 

Translucent material with brown or green, mo39-li! 
>r dendritic splotches scattered throughout the mass. 



Bands of different colored materiala arranged in flat, 
puallBl pUnM. 



(D) Paeudomorphous Quartz. 
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FlesiUe saDd^ioae. A ronaderaUe proportioD of 
mr» ^raks joining tbe Quani vraios altias tbe materitJ 
■o be eaalv bent wiihoui bi-eakuiz. 



A sandstone with the Lntwytices brtween the prains 
coiDpktely filled with PheDoerr^t&lline Quarti, fonning & 
compaet, granular rock. 



Compare Cryptocry^alline Quart] vith Opal (p. 75), 
Daltdiie ip. 179' and Thomwnite ip. Itll>i. 



Tbe tolored Tarieties aie cut and polished in enonnous 
quantities, being u^ed in jewelry and as wnameDtal 
stones. 

Sattdstone b one of the ntost important of building 
materiala and Quartzite is used in the same way but to a 
leas extent. 

Quartz is the commonest solid substance on the surface 
of the earth. 
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313. OPAL. SiO, + D H,0. Hwdnwt 6J15-6Jt. 

Lustre. — Oreuy tUzvoiu. 

Color. — All colors. 

Streak. — White. 

TS17 smooth, 09iiclLoldsl fracture. 

Transparent to translucent. 

B. B. — Infusible, but becomes opaque. Some yellow 

varieties turn red. 

More readily soluble in hydrofluoric add and 

alkalies than Quartz- 
Occurs masnve in veins and filling cavities in rocks; also 
botryoidal, stalactitio, and eartl^. ts amonihons slUoa. 

Farietiea, 
The varieties are based on color and structure. 
PREOIOnS OPAL. 



FDE OPAL. 

Red, brown or yellow material, showing fire-like refleo- 
tions but no play of color as in Precious Opal. 

(xnocoir opal. 

Included undn this head are all the t)rpical opals with- 
out play of cokn' or other special, distinguishing features. 
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AgMe-liie in structure. 

JABP-OPAL. 

Of the color of red or yellow Jasper. 

WOOD-<ffJU.. 

Wood, petrified with Opal. The colors are aometimes 
exquisite. May or may uot ahow the woody si 



BUUTE. 

Colorless, transpaient drops or botryoidal coatings. 

OETSXBXTX OE miOEOUS ttlMTUt. 

Opaque, rather porous, usuaUy dull lustered material 
deposited from hot, ahceous water. 

nOBZn OB PKAKL SIHTEB. 

Translucent, porous to firm incrustations, showing a 
pearly lustre, deposited from hot, siliceous wat«r and 
formed also by the decompoation of mliceous volcanic 
rooks about fumeroles. 

DUTOHAOEOnS UUITH, mtTSOBUL XABTH, 
raUJEBS' XABTH, TBIPOUTE, Etc. 

A very fine-grained, white earth, reaembling Chalk 
(p. 109) but hardier to the touch and capable of scratching 
^aaa when rubbed upon it. It is composed of the siliceous 
remains of very minute plants or animals and is either 

loose or moderately compacted. 
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Compare with Quartz (p. 68), Datolite (p. 179) and 
Thomsonite (p. 198). 

Compare the earthy varieties with Chalk (p. 109) and 
Magnesite (p. 112). 

The precious and Fire Opals are very beautiful gems. 
Up to recent years they were believed to bring ill-luek to 
the wearer but they are now very popular. 

Other varieties, particularly Wood Opal, are cut and 
polished for ornamental stones. 

The earthy varieties form the base of most metal- 
polishing powders and have nkany other uses in the arts 
and trades. 
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ANHYDROUS- OXIDES OF THE 
SEMI-METALS. 

»1. OEBTAMTITE. Sb,0.. Hardnesa 4^. 



Luatre. — Greasy or pearly to dull. 

Color. — Shades of yellow to nearly white or reddish 

Streak. — Yellowish white to white. 
Brittle. — Conchoidal to uneven fracture. 
Opaque. 

B. B. — In torcepa, infusible and unaltered. On charcoal 
readily reduced to metallic Antimony. 



Occurs usually massive with a prismatic structure, as a 
crust or powder, and in indistinct, acicular orthorhombic 
crystals. 

nanally aasociatad with 8tibnit« (p. 20) and Othar Auti- 
mony ores, iMiac formed by their alteration. 

The asBociation is naoally distiiictiTe. 
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ANHYDROUS OXIDES OF THE 
METALS. 

FBOTOXIDES. 

334. OUVJUTE. Cu,0. Budnws 8.S-i. 

Lurtre. — Adamantine or sub-metallic to dull. 

Color. — Various shades of red; Bometimes nearly bkck. 

Often eannino. 
Streak. — Brownisli red, shining. 

Brittle. 

Transparent to opaque. 

B. B. — On charcoal, blackens, fuses and is reduced to 
metallic Copper. In the forceps, fuses and colors 
the flame emerald-green. 

Occurs coarse to fine grained massive, earthy, and in 
thi^ or eon^Ucatad, ww tormed or elongatod inomatrlo 
eiyitala, which are really trapezohedral hemihedral but 
tlw forms rarely make this apparent. 

Compare with Cinnabar (p. 33), Prouatite (p. 56) and 
Hematite (p. 83). 



An important ore of Copper. 
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ZnO. 



Xiustie. — Sub-adamantine to sub-metallic. 

O^r. — ZtaA nd to ccaaga^ad. 

Streak. — Orai>g*-yaIlaw. 

Qeavage. — Pnfact baaal, not always appaient 

Tranalucent to sub-tronsluoent. 

Brittle. 



B. B. — Infusible. In closed tube, blackens, but reguns 
the origmal ccdor when cool. 

Occurs in In™*"" masaos, granular and, rarely, in 
hemimorphic hexagonal ciyetals. 

nsnallr auoeUtod with Oaldto (p. 107) FnoUiiilta 
(p. 90} and ^nUamite (p. 168). 



Compare with Realgar (p. IS). 
An ore of Zinc. 
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SESQUIOXIDES. 

HEAUTITE GBOUP. 
asi. 00BUHD1TH. Ai^O.. Htfdnau 9. 

Lustre. — Vitreous to adamantine. 

Color. — All colors. Uaually gray when maauve. 

Streak. — White. 

p0ifact rhombolwdral — noarl; loetuiffulu — piittng' 
du* to twlnninc. Paitliv facM 
nanall7 flnoly crou-hatchad witii 
■trlatfoni at netrlr ilffbt aaglM. 

Brittle. Very tou^ when compact. 

Translucent to trai>]^>arent. 

B. B. — Unaltered. 

Occurs pseudo-oleavable maaaive, coarse to fine granu- 
lar, and in rhombohedral hemihedral hexagonal cryBtals, 
the basal pinacoid being frequently triangiJarly striated. 
The lar^r crystals are apt to be rough and rounded. 

It b Mso found in the form of water-rounded pebbles. 

Varieties. 

(A) Gem Varieties. 

Theae are tcanaparent and oftan of line color. The 
trade name for all colors is Sapphire. The varieties are 
based upon differences of color. 

ORIENTAL KHXBAU). 

Li^t to deepKreea. 

OBIXNTAL BTIBT. 
Bed with a alight purple tint. 
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OBlXirrJU. 8AFPHIBK. 

IJdit to deep blue. The STAB 
star-Uke, opalescent fipire wbeo viewed ii 
of the vertical axis of the cryHtal. 

OBIXNTAL TOPAZ. 
Tslloir. 

ORimrTAL A1HTHT8T. 



(B) ADAMAHTUn 8PAK. 

Coarse cryatala, mauaa showing a wall dsvaloped part- 
inc, and granular. Slightly translucent. 



Opaqw, fiaolr grannlar material, of dark color, aod 
mixed with Magnetite (p. 89) or Hematite (p. 83). 

Tho hardnaaa is aofflcient to dlitliigiiiah from all simlUr 



The gem varieties are very beautiful and extremely 
valuable, some varieties costing more than Diamonds of 
equal weight. 

Adamantine Spar and Emery are the nioat important 
abrasive substances and great quantities of both are used 
for grinding and poljshixig. 
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Fe,Or Haidness 5.&-6.S. 

Luatre. — Metallic to earthy. •». 

Color. — Steel-eray to black, reddish black and red. 
StTeak. — Brignt ni to nddfab brown. 
No cleavage but often poeseBses a foliated or lamellar 
structure due to parting parallel to the basal pinacoid. 
Uneven fracture. Brittle. 

B. B. — Infufdble. On charcoal, becomes magnetic. 

OccuTB in compact platy, columnar, radiated, Idduoy- 
shaped or micaceoua masses; also granular, loose and 
earthy, oolitio, and in rhombohedral hemihedral hexagonal 
cryHtals. 

The ciystals are thin tabular and grouped in more or 
less parallel position, lai^r and thicker ana often showing 
rounded faces, or scaly to micaceous. 

Varieties. 

SPKODLUl IBON. 

Very brilliant plates or crystals. 

lUED-OOHBE or KUDDLE. 

Earthy, more or less impure material. 

MABTITE. 

Pseudomorph after Magnetite (p. 89). 

Compare with Cinnabar (p. 33), Cuprite (p. 78), 
Ilmenite (p. 84), Magnetite (p. 89) and Limonite (p. 102). 

The greatest proportion of all the iron-ore mined is 
Hematite. It is also used in considerable amounts for 
manufacturing cheap paint, as chalk used in marking 
assay crucibles, as a polishing powder, etc. 

8ee fig. 31. 
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S3S. ILMXIim. FeTiO^ HardnesB 5-6. 

Lustre. — - Submetallic. 

Color. — Iron-black. 

Streak. — B^ddJah brown to browmsh black. 

Oonelioldal fractim. Brittle. 

Attracts magnetic needle feebly. 



B. B. — Gives following teat for iT. 

Grind very fine and boil with HCl in a test-tube 
until dissolved to a yellow liquid, which, if 
Sn or Zn be boiled in it, will turn to violet. 



Occura compact massive, granular, in thin plates, as ' 
imbe«ided graina, and as aand. Earely in thick tabular 
or acut« rhombohedral tetartohedral h^agonal crystals. 



Compare with Hematite (p. 83), Spinel (p. 86), Magne- 
tite (p. 89), Franklinite (p. 90), Chromit« (p. 91) and 
Limonite (p. l(Xi). 



la used in the lining of puddling fumacea. 

It is very difficult to smelt and this fact makes other 
iron ores with which it may be associated less valuable 
than they otherwise would be. 
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SESQUIOXIDES. 



i GROUP. 
Members. — Corundum, Hematite, Ilraenite. 

Composition. — Seaquioxides {M^Oj). 

CrystaUizaiion. -^ Rhombohedral hemihedral and rhom- 
bohedral t«tartohedral hexagonal. 

The group is not well characterized. 



Fio. 28.— Quarti, Hot 



Fia. 29. — Hou Agate. 



cGoogk 



86 HANDBOOK OF MINERALS. 

INTERMEDIATE OXIDES. 

SPINEL GROUP. 

234. SPINEL. MgO.Al,0, HardnBSB 8. 

Lustre. — mtrttoas to almost dull. 

Color. — Commonly black but also red, blue, green, 

yellow, and brown. 
Streak. — White. 
Brittle. Conchoidal fracture. 
Transparent to opaque. 



B. B. — Infusible, but may change color. 

Occurs usually in simple or twinned octahedral crystals. 
Also as water-worn pebbles. 

The surface of some varieties is apt to be hydrated and 
so soft as to be easily scratched with a knife. 



RUBY SPINEL or BALAS RTTBT. 



An Iron Magnesia Spinel, dark green, brown or black 
in color and opaque. 

OHLOEOSPINEL. 

A Magnesia Iron Copper Spinel, graas-green in color. 
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A Magnesia Chromium Iron Spinel, dark yellowish 
brown to greenish brown in color and translucent to nearly 
opaque. 

Mole; All varieties cont^n Aluminum. 



Compare with Corundum {p, 81) and the other n 
bers of this group. 



The transparent varieties are aemiprecioua and are 
used as gems. 
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236. OAHMTTE. ZnO.Al.O,. Hardness 7.5-8. 

Lustre. — Vitreous to greasy. 

Color. — Dark gnen to g^Mnisb bl&ck, also bluish black, 

yellowish or grayish brown. 
Streak. — Qtay or grayish green. 
Brittle. Conchoidal to uneven fracture. 
Sub-transparent to opaque. 

B. B. — Infusible and yields Zn tests with flux. 

Occurs in grains or octahedral crystals. 

Compare with Spinel (p. 86). 



cGoogk 



INTERMEDIATE OXIDES. 89 

237. HAQHSTITE. FeO.Fe^O,. Hardness 5.5-6.5. 

Lustre. — Metallic to sub-metallic or dull. 

Color. — Iron black. 

Streak. — Black. 

Octahedral parting due to twinning often well developed. 

BXxoagiy attracted by the magnet and is 8ometim«s itMlt 

magnetic. 
Brittle. Sub-conchoidal to uneven fracture, 

B. B. — Practically infusible. 

Occurs compact and laminated massive, coarse to fine 
granular, as sand, and in octahedral crystals, the faces 
of which often snow octahedral twinning striations or 
striations produced by oscillation of the octahedron and 
dodecahedron faces. 

Variety. 

LODESTONE. 

A natural magnet, possessing the property of polarity. 



A very pure and valuable o 
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Hardness 5.5-6.5 



m 



Lustre. — Metallic to dull. 

Color. — Iron-black. 

Streak. — Itoddiali brown to browniata black. 

Oetahedral parting doe to twiudne OBiuUy well develtqted. 

Sometimes slightly magnetic. 

Brittle. Gonchoidal to uneven fracture. 

B. B. — Infumble. 



Occurs compact to platy maaavo, coarse to fine granu- 
lar, aud in octahedral crystals which pass into rounded 
grains. 

Usually associated with Zincite (p. 80), Calcite (p. 107) 
and WiUemite (p. 168). 



Compare ".-ith Hematite (p. 83), Hmenite (p. 84), the 
other members of this group and Limonite (p. 102). 



It is an ore of Zinc and one of the by-products of its 
recovery is used in the making ot manganese steel. A 
poor grade of dark paint has been made of the ground 
material. 
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241. CHBOBOTE. FeO,Cr,0,. Hardness 5.5. 

Lustre. — Vitxeoui, splendent, to metallic or sub-metallic. 
Color. — Black. 
Streak. — Dark brown. 

Brittle. Uneven fracture but each grain shows a very 
smooth conchoidal fracture with a high lustre. 



— Infusible, but may fuse Blightly ii 
flame and then becomes magnetic. 



Occurs usually coarse to fine granular or as disseminated 
gr^ns; also compact massive and, rarely, in smaU octa- 
hedral crystals. 

nsoaUy asBociat«d with Serpentine (p. 214) and often 
showing a finely botzyoidal, green coating of ZAKAtite, 
a hydrated, basic nickel carbonate. 



Compare with Hematite (p. 83), Ilmenite (p. 84) and 
the other members of this group, particularly Magnetite 
(p. 89). 



Chromite is the source of nearly all the Chromium 
chemical compounds and chrome paints, and is also used 
in making a hard steel. 
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SPINEL OROUF. 

Members. — Spinel, Gahnite, Magnetite, FranWinite, 
CKromite. 

II III 
Composition. — Intermediate oxides (RO.RjOj). 

Crystalliiolion. — Holohedral isometric. 



Fio. 32. — Frai 
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242. 0HBY8OBEBYL. BeO.Al,0,. HardneaB 6Z. 

Lustre. — Vitreous. 

Color. — Light yellow-green to emerald-green. The dark 

vui«ti« are sometimes poiplista red b; trana- 

mitted light 

Streak. — White. . 

Brittle. Uneven to conchoidal fracture. 

Transparent to translucent. 

B. B. — Unaltered. 

Occurs in thin to thick, tabular orthorhombic crystals 
with the macro-pi nacoid vertically striated. Contact or 
polysynthetie twins are common, these being usually 
tabular and showing pointed or featherlike striations on 
the largest faces. 

Sometimes found as water-worn pebbles, resembling 
green glass. This and other varieties may exhibit a 
bluish chatoyancy, or may be asteriated. 

Varielies. 

ALEXANDBTTE. 

Emerald-green, but purphah red by trans- ' 
mitted light. Probably colored by Cr. 

Fin. 33. 

OAT'S E7Z or OTMOPHAMl!. 

Chatoyant, yellowish green material. 

Compare with Emerald (p. 157), Beryl (p. 157), Chryso- 
lite (p. 167), Epidote (p, 181) and Tourmaline (p. 187). 

The transparent varieties are valued and used as gems. 
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DIOXIDES. 

BUTILE GROUP. 

248. 0A88ITEBITE. SiiO,. Hardness 6-7. 

Lustre. — Adamantine to dull. 

Color. — Brown, black or red; sometimes gray or yellow. 

Streak. — White or very light brows. 

Brittle. Uneven to sub-conchoidal fracture. 

Opaque to translucent. 

8. O. — S.8-7.1. 

B. B. — Infusible. On charcoal, powder becomes lumi- 
nous and yellow. 

Occurs in well formed tetragonal crystab, often short 
and forming " knee-shaped " contact twins; as dissemi- 
nated grains, and, most frequently, as botryoidal or 
reniform masscB or water-worn pebbles with a concentric 
or radiating fibrous structure; also compact to granular 




Botryoidal and reoiform varieties, with radiating fibrous, 
concentric structure and resembling dry wood in colors. 

STREAM TIN. 

Water-worn pebbles or grains. 

Compare with Rutile (p. 95) and Wolframite (p. 259), 

The source of all Tin. 
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260. RUnU. TiO,. Hardness 6-6.5. 

Lustre. — Adamantine to sub-metallic. 

Color. — Reddish brown, red, yellowish, black, etc. 

D«ep red b; tramwaitted light. 
Streak. — Light brown. 

Cleavage. — Poor prismatic sometimes developed. 
Brittle. Uneven to sub-conchoidal fracture. 
Transparent to opaque. 
S. O. — 4.3. 

B. B. ^ Infusible. Yields Ti test described under Ilmen- 
ite (p. 84). 



Occurs in tetragonal crystals which oft«n show vertical 
atriations or deep futiows on the prism faces. Contact 
twins of several habits are common. These include 
" knee-ahape " twins, " apear-head " twins, " sixlinga " 
and " eightlings." Often found slender acicular with 
deep striations and indistinct crystallization ; also as 
hair-like inclusions in other minerals. Occasionally 
occurs compact n 



Compare with Cassiterite (p. 94). 



It is used to give the required bluish tint to artificial 
teeth. Its presence seriously impairs the value of iroQ 
ores, with which it is frequently associated. 
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BUTILK QKOUP. 

Members. — Cassiterite, Rutile. 

Compositton. — Dioxides. 

CrystaUizatum. — Tetragonal. 

Additiorud. — Both are too hard to be scratched with a 
knife, are frequently of a brown color and 
adamantine lustre and often occur in 
" knee-shaped " twins. 



% 
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»8. BBOOKITI. TlOr Hardnete 5.5-& 

Lustre. — Adamantine to aub-metallio. 
Color. — Brown, yellowish, reddish) and black. 
Streak. — White to yellowieh or graTish. 
Brittle. Uneren to sub-conchoidal fracture. 
Translucent to opaque. 

B. B. — Infusible. Yields H test described under Ilinen* 
He (p, 84.). 



Oeenn atther in tliln, tabular, translooant, brown ortli»> 
rhombic OTstali, vblch m ottan UgUy tinniMUii, or In 
black, (vaqna pyiftmldal OTitals wUch ara oftsn dnll in 



The appearance is distinctive. 
Too rare to have any use. 
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364. FTBOLUSm. MdO,. BardtMU 1-2A. 

Lustre. — Metallic to dulL 
Color. — Black to dark steel-gray. 
Streak. — Black, ottaa lootr* 
Rather brittle. 
VnuUy Mils tha flncen. 

B. B. — Infu^le, but becomes brown. 



Occurs in Indistinct, probably pseudomorphic, crystals, 
as radiating needles or fibres, as velvety crusts, and, more 
rarely, granular to compact massive and stalactitic. 

Often found In altenuU laysrs vithPsllomaUna (p. 106), 



The hardness and streak are sufficient to distinguish 
PyroluMte from all the minerals with which it is apt to be 
confused. 



It is used to decolorize glass when the tints are due to 
the presence of FeO, to color glass purple, in the manu- 
facture of electric dry-batteries, chlorine, and oxygen, and 
as an oxidizing agent in many ways. 
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HYDROUS OXIDES. 

DUSPOBE GROUP. 
2B6. DUSPOSE. A1,0,.H,0. Hardnoii S.B-7. 

Luatre. — Vitreous. Pearly on cleavage face. 



green. 
Streak. — White. 
Cleavage. — Perfect pimacoiiUL 
Very brittle. 
Transparent to aub-translucenfc. 

B. B. — Infusible and usually decrepitates. 



Occurs in thin scales, Hat, prismatic orthorhombio 
crystals, and foliated massive. 



Compare vith Lepidolite (p. 203) and Margarite (p. 207). 
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SS7. QORHITK. Fe,0|.H^. Hudneas 5-5.5. 

Lustre. — Sub-ad&m&ntine or ailky to dull. 
Color. — Yellow, dwk brown, brownish black. Rarely 
reddiah but often blood-red by transmitted light. 
Streak. — Brownish to ochre-yeHow. 
Qeavage. — Psrfect pinacoidaL 
Brittle. 
Opaque to translucent. 

B. B. — Thin splinters fuse black and magnetic. 



Occurs fibrous or needle-like, foliated or in scales, as 
velvety crusts, botryoidal or remform or stalactitic with a 
concentric and radiating structure, and In Indlatf"" 
tically fltTlat«d, prismatic orthwhombic eiystals. 



Compare with Limonite (p. 102), from which it cannot 
usually be distinguished and with which it is classed com- 
mercially. 



An ore of Iron. 
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258. KAHQAHin. Mn,O..H,0. 

Lustre. — Metallic to sub-metallic. 
Color. — Iron-black to dark steel-gray. 
Streak. — Beddlflb brown to brownish black. 
Cleavage. — Perfect pinacoidaL 
Brittle. 

B. B. — InfiimWe. 



Occurs ia long, deeply Btdatod, prismatic ntboriioinldo 
oTBtale with baaal-pinacoida, in bundles of such crystals, 
and, rarely, massive, columnar, granular or stalactitic. 

UBually associated with otbcr Mn minerals. 



The hardness and streak are sufficient to diatinguish 
it {rom all M'"'!''-' ' minerals. 
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DU8P0B1 OBOUF. 

Memben. — IHaspore, QoethHe, MangaaHa, Idmonite, 



Compontion. — Hydrous m 

CryataUitation. — OrthorfaomlHC sad amorphous. 

The group is not well characterized. 
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262. BBUOm. MgO.HA HudlMH 3 J. 

Lustre. — Pearljr or waxy to vitreous. 

Color. —White or tinted. 

Streak. — White. 

Cleavage. — G«od pliucoldAL CHaftTage jdatM fleodble. 

Sectile. 

Usually tJ 



B. B. — lufufdble, but ^ows brilliAiitly. 



Occurs in foliated roassea, fibrous and, rarely, in tabular 
rhombohedral hemihedral hexagonal crystals. 



Compare with Uuscovite (p. 202), Talc (p. 217) and 
Gypaum (p. 265). 
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260. PSILOMKUmC MnO, . H.O + ||^^qJ. 

HudnaBB ±8. 
Lustre. — Sub-metaHic to dull. 
Color. — Iron-black to dark gray. 
Streak. — BrownlBh or grayiah black, Btalnlnc. 
Smooth, concboldBl bacton. 
Opaque. 

B. B. — Infusible. 



Occurs in BnuKith, amoiphous, botrytddal ta staladttte 
muMB, or la l^tren with Pyiolnaita (p. 98). 



WAD or BOa tUHOAinESE. 

Impure mixture of Mn, Fe, Co, Cu, Pb, etc., oxidee. 
Usually loose and earthy with a brown streak and soft 
enough to soil the fingers. Sometimes harder and com- 



This is the commonest Manmnese ore and its uses are 
the same as described under l^rolusita (p. 98), but its 
products are leas pure. 
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ANHYDROUS CARBONATES. 

CALGITfi OBOTJP. 

870. (ULOITE. CaCO^ HudnBaB 3. 

Lustre. — Vitreous to earthy. 

Color. — Colorless or white, and pale to deep shades of 
yellow, blue, red, violet, green, ana brown to 
black when impure. 
Streak. — White. 

Cleavage. — Veiy perfMt rhombahodial At anslas tit 106° 
G' and 74° EC, being parallel to the "imit 
rhombohedron " ( +R\ 
A good parting parallel to — J R often de- 
veloped by twinning. 
Tranaparent to opaque. 
Double lelrftctioii T«ry tttong. 

B. B. — Infu^le but becomes opaque and (jvea red 
flame. 

Easllr soluble with eServoBcence in cold, dilute 
HOI or in any other condition of that acid. 

Occurs in crystals, cleavable to compact massive, coarse 
to fine granular, stalactitic, nodular, earthy and, rarely, 
fibrous or lamellar. 

VarUties. 

Crystals. 

The crystallizatioa is rbombohedral henuhedral hexa- 

Most Calcite crystals are found to fall under one of the 
following habits. 
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2. Steep rhombohedral. — 2 It is main form, 

3. Steep acalenohedral. Acutely pointed and often com- 
plexly rounded with steep scalenohedronB the main 
forms. Called DOO-TOOTH 8PAB. 

4. Prismatic. Long and slender. May show prisms of 
all three orders. Usually terminated by habits 1 or 3, 
above. 

5. Tabiiiar. Very flat rhombohedrons and scalenohe- 
drons with, rarely, a basal-pinacoid. 

On all varieties, striattons due to oscillation of faces are 



Twinning parallel to — )- K is common and the basal- 
pinacoid is also sometimes a twinning plane. The former 
habit is not imoommon on massive, cleavable material 
and produces twinning striations on cleavage faces. 

In orienting broken material, remember that the verti- 
cal axia must come out at the intersection of three cleavage 
faces which make equal angles wilh each other. 

lOELAHD SPAR. 

Transpamiti flawleu, colorleas, cleavable material. 

Massii>e. 

SATIN SPAE, 
Sine fibrous with a silky lustre. 

ABaJBKTim. 
Laminated, with a pearly lustre. 



Coarse to fine granular, crystalline. 

C3.l;«i;,G00gk 



ANHYDROUS CARBONATES. 



DuU, compact, noacrystallme. 



UTHOaiUPHIO STOm. 



WAltT. 

Earthy mat^&l coQtEuning much clay. 

OaunO UHESTOHE. 

Compoaed of snail spherical particles, looking like fiah 

nSOLtnO UHESTOKB. 

Same as above but the particles are lai^er, often m 
large as a scnall pea. 



Soft, white, earthy material, being made up of the re. 
mains of deep sea organisms. 



Deposited from Sprijigs, Streamt or in Cavema. 

. nALurrrxK, mAi^asm, siezzoah ohtz. 

Banded or concentric material, with a radiatinz struc- 
ture, formed in caves. Stalactit«s hang from tne roof 
and Stalagmitea form on the floor, under the drip of the 
former. 
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TRAVERmra. 

Banded material, deposited from streams or springs. 

OALOABEOUS TCFA. 

Very porous Travertine. 

Compare with Aragonite (p. IIS). 
Diitjngnithsd from all other ■*i»<i».r minerali by add 
taat, cleaTag* or hardiwia. 



The uses of Calcite are very many. 

Iceland Spar is rare and valuable, being used by opti- 
cians. Marble and Limestone are important buil(^ng 
materials and the former is carved for various purposes. 
The latter is used in enormous Quantities in the manu- 
facture of Lime, as a flux in smeltmg, in the manufacture 
of COj and other chemicals and in many arts and trades. 

Coquina is a fine paving material. 

lithographic Stone is scarce and valuable mnce it must 
stand many tests. 

The banded material often forms a beautiful and valu- 
aUe ornamental stone. 
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ri. BOLOHITE. (Ca, Mg) C».. Hardness 3.5-4. 

Lustre. — Vitreous to pearly. 

Color. — White, pink, yellow, brown, gray. 

Streak. — White. 



B.B. — Infusible. Ftagmsnta affatvwca vigoniuij In 
warm, dilute HOI, bnt the utltm is wry titfw in 
eold acid. 



Occurs coaree to fine granular or compact massive, and 
in wuped rhomboliedTia ccsrstala, usually grouped witb 
the sharp edges outward, forms other tfian the unit 
rhombohedron being rare. 



PEAKL 8PAK. 

Crystals with a pearly lustre. 

aOLDST DOLOMITX. 

GryBtals with a yellowish brown o 



The uses are similar to those of Calcite, much limestone 
being Dolomitic. It b not used, however, in making 
some of the chemical products made from C^cite (p. 107). 
Epsom Salts are made from Dolomite. 
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. HAfflmiTK. MgCO,. BwdiWH 4-4JI. 



Color. — White, yellow or gr&yiah when maaaiTe. Brown 
to black when ciystalliied, due to organic im- 
puritjee. 

Streak.— White. 



QeaTage. — Parioct dionilwliMlral at an^n of 107° M' 

and 72° 36' wh«n ei;ataIlisBd. 
Opaque when massive. Opaque to translucent whra 
CTTstaUiied. 



B. B. — Infusible. "WOl sftemMM Tlffotansly only in hot, 
concantrated, or boiling, dltata HOL 



Occurs in chalk-like lump^ often aaaociated with 
Serpentine (p. 214); also, rarely, fibrous and in steep 
rtiombohedral crystals, showing a basal plane and resem- 
hl'"g distorted octahedrons. Rarely, cleavable massiTe. 

IIm maanve material sbould be compared with the 
<^>al earths (p. 76), Chalk (p. 109),HydroEincite(p. 127) 
and Thaumasite (p. 222). Compare crystals with Spinel 
(p. 86). 

It is used as a lining for converters, etc.; and in the 
manufactuio of COu epaom salts and "tc™"*, 
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S73. BIDXBITK. FeCO^ HardneBS 3.5-4. 

Luatre, — Vitreoua to pearly and dull. 



Streak. — White to yellowish. 

Cleavage. — Pcriect rbombohedral at aii|^ (d 107° md 

7»°. 
Translucent to opaque. 



-On charcoal, decrepitates, blaclcenB, becomea 
ma^etic and fuses with great difficulty in thin 
rolmtera. 

wUl Bffflmace -vigoioTuij only in hot, concen- 
trated HOL 



Occurs cleavable massive, coarse to fine granular and in 
warped rhombohedrons like Dolomite (p. Ill) ; also com- 
pact and earthy and, rarely, oolitic, Ixttryoidal or fibrous. 



Varidiea. 

BPHAKROBIDEBJTK or OL&T JBOmTOHK. 

Compact material containing much day, the former 
being concretionary. 



Compare with Sphalerit« (p. 30), Dolomite (p. HI) 
and Smithsonite (p. IIS). 



A rather uncommon ore of iron, but it 1b so pure that 
the iron made from it oomm&nde a premium. 
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374. BHODOOHBOBin. HnCO.. Hardness 3.5-4.5. 

Lustre. — Vitreous to pearly. 

Color. — Dark nd or rose'ivd vhsn tmuponnt; pink or 

browniah red when translucent or opaque. 

Bnrfaca bMomea black upon axpomra. 
Streak. — White. 
Cleavage. — Perfoct riuimbolwdral at ani^ of 107° and 

ISP. 
Transparent to opaque. 



-Infuwble but decrepitates strongly and becomes 
gray, brown or black. "WSi •SerreHO Tigoronsly 
oaljr in hot, conMntaated, at bcdling, ditme HOL 



Occurs cleavable masdve, granular, in warped rhom- 
bohedroDS like Dolomite (p. Ill), and in complexly 
modified rhombohedral crystals; also, rarely, compact, 
botryoidal and incrusting. 



Tha color vlll dlsUn^niiBh tmm all similar minerals 
excapt manganiferons Dolomtto (p. Ill) and Rhodonita 
(p. 149). To distinguish from these, apply hardness and 
acid tests, respectively. 



Valueless, but Is usually associated with o 
Manganese, Lead and Copper. 



See Fig. 40. 
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. ZnCO,. HftidnesBfi. 



Lustre. — Vitreous to resinous or dull. 

Color. — Brown, green, yellow or gray. White when pure. 

Streak. — White. 

Cleavage. — Perfect rhombohedral at angles of 107° 40' 

and 72° 20'. Not always very evident. 
Translucent to opaque. 



B. B. — Infusible. EfferveBCea vigorotu^ in ai^ kind of 
HOI except cold diluts. 



Occura stalactitic, botryoldal or aa CTystalllne cnute; 
also in dull huteted, eaithy, cftvenioiu maaseB. Rarely 
granular, powdery or in rhombohedral crystals. 



Vari^y. 

DBT BONE. 

The dull lustered, maasive, cavernous material, resem- 
bling closely the substance from which it gets its name. 



Compare with Sphalerite (p. 30), Siderite (p. 113) and 
Calamine (p. 186). 



e it requires no roasting 
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OAUJTTE OBOUP. 



Comp<miwn. — Carboiutt«B. 



Cryslallisaiion. — Rhombohedral hemihedral hexago- 



Additumai. — All have a perfect rhombohedral cleavage 
at an angle of from 105° to 107° 40*, 
varying with the composition. 
All are relatively soft, varying from 3 to 
5 with the composition. 
All effervesce in some condition of HCl, 
the ease of effervescence varying with 
the composition. 
All may have a vitreous lustre. 



FiQ. ?3. — Caloite. Ouray County, Colorado. 
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« with Ofltahednl Fhiorlto, 
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ARAGONITE GBOUP. 

2T7. AUUWNrrE. CaCO,. Hardneaa 3.5-^. 

Lustre. — Vitreous. 

Color. — Usually white; sometimes yellow, gray, green or 

Streak, — Whit*. 

Cleavage. — None or poor pinacoidal. 
Fracture. — Sub-conchoidal. 
Transparent to translucent. 

B. B. — Infusible, but may whiten and fall to pieces. 

EfIerT«scea Tisorouslr in ctdd, dilate HOI, or in 
any Qther conditioQ of that add. 

Occurs in distinct orthorhombic crystals which fre- 
quently show striations across the terminations, due to 
twinning; in repeatedly twinned crystals which closely 
resemble a hexagonal basal pinacoid, prism, etc. ; in 
Tadiating aggregates of acicular crystals viVt a six-sided 
cross -section; also in coral -like shapes, stalactitic and in- 
crusting, sometimes columnar to fine fibrous. 

Varieties. 

FLOS FSBBI. 

Delicate, interlacing and branching 8t«ms, closely re- 
sembling Tree Corals. Associated with Iron ores. 

Compare with Quartz (p. 68),Calcite (p. 107), Stronti- 
anite (p. 121) and Katrolite (p. 196). 

Rarely occurs in sufficiently large masses to pay to use 
it in the manufacture of the products for which Calcite 
(p. 107) is used. 
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A decisiTe method of dUtineuishmg between Calcite 
(p. 107) and Aragonite is the foSowing: 

Powder the substance to be tested and boil in dilut« 
cobalt nitrate. If the substance ib Calcite, the powder 
win turn to a greeaor blue, and, if Aragonite, to a lilac or 
purple. 



See Fig. 44. 



n 



Fio. 41.— Twin. 
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BaCOr Hardneas 3-4. 



Lustre. — QnaMj Tibaoni. 

Color. — Yellowish, grayish or wMte. 

Streak. — White. 

CSeavage. — Hone. 

Unevea to sub-conohoidal frsctine. 

Tranalucent. 

S. G.— 4.8. 



- Ftuei easily and ^ves a Ba flame. 
■flaiTaicM Tigorontly In tkt dlhite, cold Hnbnt 
not In cold, eoDeentnted HOI. 



Occurs in masses which frequently show cavities lined 
with indistinct crystals or with globular forms; also in 
twinned orthorhombic crystals closely resembling a hex»- 
gonal prism and steep pyramid, the prism being deeply, 
horizontally striated or ^voved; sometimes graniuar; 
rarely fibrous. 



The lustre, Bpeciflo gravity aiid B. B. taats ua dlsttnetiTa. 
Used in refining beetrsugar and to adulterate wlute lead. 



Fia.43.~TviD. 
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380. BTROmTANITB. SrCO^. Hardness 3.5-4. 

Lustre. — Vitreous to greasy. 

Color. — White or colorless and pale shades of yeUow, 

green and brown. 
Streak. — White. 

Cleavage. — Faiipiismaticat angles of 117° IS'and 62°41'. 
Translucent. 
S. G. — 3.7. 



— Fuses only on thin edges, but swells and shows 
Sr flame. 

EfiterTescea vigorouBly in very dilute, cold HOI 
but not in cold, concentrated HOI. 



Occurs in radiating aggregates of Imperfect, prismatic 
crystals; aomctimca granular, fibrous or in globular forms, 
and rarely in orthorhombic crystals, often showing pseudo- 
hexagonal twinning. 



Compare with Aragonite (p. US). 



Large amounts are used in making the "red fire " of 
pyrotechny and in obtaining sugar from molasses, this 
being first precipitated as a Strontium compound. 
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281. OKSUSSITE. FbCO^ Hardness 3-3.3. 

Lustre. — Adamantma or greasy to sUkjr. 

Cktlor. — White, gray or brown. 

Streak. — White. 

Cteavage. — Hone. 

Very brittle. Conchoidal fracture. 

Traosparent to nearly opaque. 

S.G. — 6.6. 



B. B. — Decrepitates and fuses very eaaly, yielding a 
lead oxide sublimate and a globula of Pb. 
Eflervasces Tigoronaly in hot concenbated or 
boiling dilnto HCl. 



Occurs in silkjr, piismatie mauea; granular to compact 
massive ; as disseminated grains, often in Limonite (p. 102) ; 
impure and earthy; rarely as orthorhombic crystals; fairly 
frequently as star<3haped twins; sometimes stalactitic or 
fibrous. 



Compare R-ith Anglesite (p. 250). 



Frequently carries Silver and is a valuable ore of that 
metal, as well as of Lead, since it requires no preUminary 

roasting before smeltii^. 



See Fig. 45. 
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AaAQOHITK axoup. 

MenAers. — Aragonite, Witherite, StrontianiWj Cerusaite. 
Composition. — Carbonates. 
CryslaUization. — Orthorhombio, 



Additiojial. — AH effervesce in some condition of HCl, 
are uaually white, and are between 3 and 4 
in hardness. 



— Aragonite, CumberUnd England. 
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lerusaite, Lead villa, Colorado. 
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HYDROUS CARBONATES. 
368. lULUHm. CuGO..CuO.H,0. Hardness 3.5-4. 

Lustre. — Silk^ to dull. Crystals are Bub-adamantine. 
Color. — Biicht, Miwrald btmii. Often nearly black on 

e^toaed eurfaces. 
Btreak. — Green, paler than the color. 
Cleavage. — Nona. Uneven fracture. 
Translucent to opaque. 

B. B. — On charcoal, decrepitates and fuses to a mass of 
metallic Cu, yielding Cu flame, 
XSwrvasoM TigoiDoaly in any conditioa of HOL 



Occurs masrave or as cnista, with a botr^oidal or stalacti- 
tic surface, a radiating structure, and a sill^ lustre ; often 
compact fibrous and banded; also in indistinct, vertically 
striated, acicular monoclinio crystals; sometimes granular 

Usually associated with other Copper minerals as an 
alteration product, and with Limonite (p. 102). 

Compare with Atacamite (p. 66), Olivenite (p. 236) and 
Coniohalcite (p. 239). 

An oxidized ore of Copper and the compact, banded 
varieties are cut and pohsned for use as an ornamental 
stone and in jewelry. 
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280. AZDBIR. 2CuCO,.CuO. H,0. Hardueaa 3.5-4. 

Lustre. — Vitreous. 

Color. — Dmrk bhu to anm-bhie. 

Streak. — Blue. 

Brittle. Conchoidal fracture. 

Transparent to opaque. 



B. B. — On charcoal, decrepitates and fuses to a mass of 
metallic Cu, yielding Cu flame. 
Eftsrvwc«s vigonnisly in any condition of HOL 



Occurs massive, or in crusts with a velvety appealing 
and botryoidal surface, or as sharply cr^tallized but very 
complex, glassy moaoclimc cryBtals, usually tabular in 
habit; also earthy. 

Usually associated with other Copper minerals as an 
alteration product, and with Limomte (p. 102). 



Compare Vivianite (p. 2 



n oxidized ore of Copper, is cut and polished for 
ilry, and is manufactured into a poor grade of paint. 
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2B1. HTDBOZDrOITI!. .3ZnCO,.2H,0. HardiMis 2-2J). 

Lustre. — Dull. 

Color. — White, grayish or yellowish. 

Streak. — White. 

Conchoidal fracture. 

Opaque. 



Occurs in chalk -like or eartlqr masses; as incrusta- 
tions, sometimes with a concentric structure, and, rarely, 
stalactitic or pisolitic. 

Uaually asaoeia ted with Smittasonite (p. 115), ax other 
Zn orea as an alteration product. 



Compare with Infusorial earth (p. 76), Chalk (p. 109) 
and Magnesite (p. 112). 



Does not occur in quantities sufficiently large to aUow 
of profitable working as an ore of Zinc. 
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208. NATRON. Na^), + lOH^. Hftrdii«BB 1-lJl. 

Lustre. — Earthy. 

Color, — White, yellow or gray. 

Streak. — White. 

V«ry biitUe. Couchoidal fracture. 

Tastaa alktdine. 

Opaque. 

B. B. — On charcoal, fuses very easily and ie absorbed by 
the charcoal. 
EfforrascM vary Tigorousljr in any condition of 

mn. 

Ocean in spongy masses or powder; crusts. 

Compare with Calcareous Tufa (p. 110). 
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ANHYDROUS SILICATES. 
FELD8PAB SERIES. 



Members. — Orthoclase, Microcline, Albite, Oligoclaf 
Labradorite, Anorthite. 



Composition. — Silicates of Aluminum and Potassium 
or Alumimim and Sodium and Calcium, 
one or both. 



Cry&taUixation. — Monoclinic or triclinic, the forms be- 
ing very similar. 

Additional. — All have a hardness of about 6, a vitreous 
luatre, two unequally good cleavages at 
an angle of exactly or nearly 90°, and 
are apt to be rather light colored. 

The following table shows the principle upon which the 
subdivisions according to composition are based. 

Acid Feldspars | MiJroct I jS^i'*''"^ ^^'^^^P^" 

(Over60%^iO,) Albite (The alkahes (Na 

[Oligoclase J and K) prommentj. 

Basic Feld^)ars J Labradorite 1 Ume Feldspars 
(Under 60% SiO,) (Anorthite ( (Large amounts of 
CaO present.) 
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ANHYDROUS SILICATES. 

FELDSPAB SERIES. 

OBTHOCLASE GROUP. 

31S. ORTHOOUUE. KAlSi.O,. Hardness 6. 

Luatre. — Vitreous to dull or stony. 

Color. — Floab-rad to gray, yellow, white or colorless; 

rarely green. 
Streak. — White. 
Cleavage. — Psifsct basal and aUghtlrleBB pwteet clino- 

piutcoid&l at anglo of 90°. 
Brittle. 
Transparent to opaque. 



Occurs in cleavable or granular masses and in simple or 
twinned, monoclinie crystals; rarely crypto-crystalline or 
lamellar. 



Crystals. 

Both simple and twinned crystals invariably show a 
basal- and a clino-pinaeoid with a prism, and a +ortho- 
domc is almost always present. Other forms are some- 
times shown. They may be divided into the following 
three habits: 
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IB. This type is the 

2. Elongated parallel to the vertieal uds. 

3. Tabular parallel to the symmetry plane. This hatnt 
iarare. 

In orienting crystals, remember that you miist hold them 
so aa to make a bast^- and a clino-pioacoid and a prism 
prominent forms, though the prism is not as promineat 
as the others ia tjie second habit. 

The three types of twinning to which Orthockse eryatala 
are subject — described in the order of frequency of occur- 
rence — are as foDows : 

1. Carlsbad: Usually interpenetration, but sometimes 
contact twins, twuining plane bein^ the ortho-ptnacffid 
and the plane of union, tne clino-pinacoid. 

2. Baveno: Contact twins, the planes of twinning and of 
union being a dino-dome. 

3. Mann^yich: Contact twins, the i)Ianes of twinning 
and of union being the baaal-jnnacoid. 

These three types of twinning affect the cleavage as 
follows: 

CarUibad: Breaks up the basal cleavage into right and 
left portions, one of which will flash light after turning the 
specimen around its ortho axis to a little over 60° from the 
mtsh of tlie other portion. The clino-pinaooidal cleavage 
is unaffected. 

Baveno: Interchanees the two cleavages, brinpng two 
perfect and two slightly less perfect cleavages together on 
opposite sides of the specimen. 
Mannebaxh: Does not affect the cleavages. 
ADDL&BU. 

^hanspannt, colorless, monocLnic crystals, showing a 
prism and basal-pinacoid as the main forms, thus douly 
rsMmbUng rhoinbobodrona. Often coated with gieen 
Ohloiita (p. 210). 
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oroiMqnBiiutBiial,ei7italUMdllk*AdiilMis. 



(HuB7, tmupamnt oytUli or gnba imbedded in 
relatively recent, acid volcanic rooka. 



Compare with the other Feldf^srs, Rhodonite (p. 149) 
and Wemerite (p. 170). 



The light colored Torietiee are uged in the manufacture 
of glass fmd porcelain. 



Banks next to Quartz in frequency of occurrenoe. 



B 
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316. HICSOOUNE. KAlSi,0,. Hardness 6. 

Lustre. — Verjr brillitmt vitreoos on cl«&vagQ faces to dull 

Color. — White, yellow, Rray, red, and bright graan, 

called AMAZON STONE. 
Streak. — White. 

Cleavage. — Perfect basal- aod sligbtly less perfect 
bracby-piiMCoidal at angle of about 89° 46'. 
Brittle. 
Transparent to opaque. 



B. B. — Very thin splinters are fused with difficulty, 
giving K flame. 



Occurs in cleavable or granular masses and in simple 
or twinned crystals exactly like Orthoclase (p. 130) in 
habit and twinning excepting that they are triclinic. 

A combination of the Albite and Pericline types of 
twinning — see under Albite (p. 135) for a description of 
these — often produces a cross-hatched or grating -like 
aiq>earuice on the baaal-pinacoid. 



Compare with the other Feldspars, Rhodonite (p. 149) 
and Wemerite (p. 170). 

Much that is called Orthoclase is really Microcline, it 
beii^ often impossible to distinguish between the two 
except optically. 

Used for the same purposes as Orthoclase (p. 130). 
Amazon Stone is used in jewelry. 



See Fig. 4 
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0HTH0CI.A8E OROUP. 

MenAers, — Orthoclase, Microcline. 



Crystallization. — Monoclinic and triclinic. 

Additional. — These apeciea are almost identical, the 
slight differences being noted on the 
preceding pages. 

To distinguish the membei^ of the Orthoclase Group 
from the minerals in the Flagioclase Group, which 
follo^, remember that the former are very apt to weather 
to a reddish or reddish brown color, and to occur in 
rather compact, thickset crystals which often show the 
effect of Carlsbad twinning (p. 131) on the better cleavage. 
The frequent association with Quartz (p. 68) is often 
useful. 

The above points are particularly applicable to the 
feldspars occurring in rocks. 
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PiaOIOCtiASE GROUP. 

816. ALBm. NaAI^O,. Hardness 6-6.5. 

Lustre. — Vitreous to pearly. 

Color. — TUts or tinted liEht shades. Sometimes shows 

a delicate, bluish diatoyancy. 
arcat. — White. 
deavBge. — Pnttot basal-, and sBf^itlr bat pesfeet 

brachy^dnaooldal at aa^ of BtP M'. 
Brittle. 
Tran^Htrent to opaque. 

B. B. — Small pieces fuse at under 4, ^ving Na flame. 

Occurs in miassi mad* 19 of stealffht or enmd laminas, 
coarse to fine granular, and ia small, tabular, tricUaic 
crystals. 

Almost lavaiiablr shcnrs flna, alUtlc twinning striations 
on the battar cUaTac* — banl — parallel to the poorer 
cIoaTage — braehr-plnacoidaL The basal-ptnacoid is abo 
thus striated. 



Twinning. 

A11:»t« occurs twinned after the Carlsbad, Bav«io and 
Mannebaoh laws (p. 131) but these are comparatively 

The common types are : — 

1. ABnU or albiiic: Contact twins, usually polysyn- 
thetic, the planes of twinning and union being the braeky- 
pinacoid, tnus giving rise to the striations meniioned 
above, 

2. Perieline: Contact twins, usually polysyntfaetjc, 
the planes of twinning and union being a possible macro- 
dame, sometimes producing striations on the brachy- 
pinacoid or poorer cleavage. 



cGoogk 



HANDBOOK OF MINERAL. 

Vonrfiea. 

HOOVBKHTK. 

t, vttb « blnlah chatoyancy an basal sectlans. 
BoD^;^,. Moonstone is OrthocUse or Oligoclase. 
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SIT. auOOOLASl. Ab»An-Ab.An.* HudncHift^. 

Lustre. — Vitreous to pearly. .p.!:'- 

Color, — White, reddish, grayish or greenish. " '" 
Streak. — White. 
Cleavage. — Perfect bsBBl- and BUffhtl; leu pertsot Innd^- 

' pltucoldftl at ancle of 86° S3'. 

Brittle. ''"'■'" 

Tranaparent to opaque. , ,;. ,.. 

B. B. — Fuses easily to a clear or enamel-like glass.* '" 

Occurs usually claaTaUe maadw; Bonuses coiqparf^ 
and, rarely, in simple or twinned, tricUnic crystals like 
Albite (p. 13S). 

Tha oTttals and oleavable nuaalTe iaat«iUl:.al|ito>t 
always sliow albitic twinning abiations (p. 135). 



8b(nra internal yellowish or reddish fire-like leneotiona 
from Hematite (p. 83) scales. . , 

Compare with the other Feldspars. 

*Na,0 . A1,0. . 6SiO, - Ab - Albite. 
CaO . Al^, . 2SiO, - An - Anorthite. 
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819. LUBADOSm. AbAn-AbAn^* Hardnesfl 6-7. 

Lustre. — Vitreous to almost pearly. 

Colw. — Daxkgnj, brown, greenisli or colorlew. Unullr, 

abMutltiil pUf of colon pvaUsl to the hnkiby' 

pinacrid on elUiTabla wletlM. 
Streak. — White. » 

deava^. — PwtMt baut aad slightly Ian petfaet 

bnMdiy^tiucoidal at asffle of 86° A'. 
Brittle. 
Tnnsluoent to opaque. 

B. B. — Fuses easily to a colodess glass. 



Occurs granular or dsaTable nuaaiTe, or in triclinic 
cryistabi, u^ially very thin tabular ; rarely cryptocrystalline. 

Tha eryitala aad deavabla maadre material atmoat 
•hrajB show albitic twinning atariatloni (p. 135). 



Compare with the othw Feldspars. 
♦See p. 137. 
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S90. AVOBTHXn. C&Al^Or Hardness 6-6.5. 

Lustre. — VltieouB. 

CoIot. — White, gray or nddiab. 

Streak. — Whhe. 

deavi^. — Faitect baul- and lUgbtly len perfect 

bndiy^jlnaeoidal at asffle of 8fi° DO'. 
Brittle. 
Transpareiit to opaque. 

B. B. — IVactioally infufflble. 

OccuTB in gray or pink cleavable, and white or red 
Ciannlar masHa; also in ample or twinned triclinic crys- 
tals. 

The srystala and dearable maadTe materlil almoat 
afarayi ahvw aOtttle twinning nblattoni (p. 135). 

Varielie*. 

msiur BTOR. 

Wlute or red granular masBes, resembDng sandstone. 

Compare with the other Eeldspars. It is usuaDy very 
difficult to iodcDtify Anorthite imlen it occurs in the Indian 
Stone habit. 
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PLUIOOLAU QROUP. 

Members. — Albite, Oligoclaae, Labntdorite, Anorthite, 



Compontion. — Silicates of Aluminum and Calcium and 
Sodium, one or both. 



Crystaiiuatum. — TricUnic. 

Additional. — TTiese species often occur so mmilariy 
that to give their additional points of 
reeemblance would involve ^ving moat 
of their characterietica. 

To disUo^uiah the membeni of the Pla^oclase Group 
from the minerals in the Orthoclase Group, which pro- 
cedes the former, remember that the former are very apt 
to weather to a white or greeniah color and to occur in 
decidedly tabular crystals, most sectiona of which will be 
" lath-shaped," The occurrence of striations on the better 
cleavage, parallel to the poorer, due to albitic twinning 
(p. 135), ia very characteristic, and the rarity of aaaociation 
with Quartz (p. 68) is often a useful point to bear in mind. 

The above features are particularly applicable to the 
Feldspars occurring in rocks. 
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KAKSiOOr Haidneaa fi.6-6. 

Lustre. — Greasy vitreous to dull on the surface. 

Color, — 0117 to white. 

Streak. — White. 

No cleavage. 

Brittle. CoDchoidal fracture. 

Translucent to opaque. 

B. B. — Infuable. 

Occurs as KninM or complete tr^wiohsdral erjrstals or 
groiqw ot erjrBtals in Tolcanlc rocks ; rarely granular 



Compare with Garnet (p. 163) and Analclte (p. 195). 
Rock coataiuing Leucite has long been used for mill- 
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PTBOXEIifE SEHIBS. 
OBTHOBHOMBIC PTBOXENE GBOITF. 

SS8. EuUttto. MgSiO,. HardueBs 5.5. 

Lustre. — Silky or pearly to metalloid&l. 

Color. — TaQowish brown, sometimea grayish or greeni^ 

Streak. —White. 

Cleavage. — Parfact brachy-pinaccildal parttng ia addiUMt 

to a fair prismatle eluvag* at as uvlv of 8Q^ 

16'. 
Brittle. 
TiaDsIucent to opaque. 

B. B. — Infusible. 

Oeran UmelUT or colamnar-flbroni nuastn. 



Compare with Hyperatheoe (p. 143) and DiaUags 



Uompai 
(p. 14^. 
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(Mg, Fe) SiO.. HardneBa 5-6. 

Lustre. — Pearly to metalloidal. 
Color. — Dark (iMit or brown to blaek. 
Streak. — Gray. 

Caeavage. — Perfect brachy-pinacoldal parting In addition 
to a fair pilimatic cleavage at an ann^ ot 

srao'. 

Brittle. 

Translucent to opaque. 

B. B. — Fuses to a black magnetic mass. 



Ooenn In foUated or pUy maana, which frequently 
show a peculiar achiller or glistening lustre due to minute 
tabular scales of doubtful character. 



Compare with Enstatite (p. 142), Diallage (p. 145) and 
Utanite (p. 224). 
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MONOCUinC PTBOXEaSE GBOOP. 



Hudoen 5-6. 



Lustre. — VHreous to doU. 

Color. — Usually fi^t to duk gmn of doD diadea, or 

Uack; also white m- brmni. 
Streak. — White to greeiudi. 

Cleavage. — Fair prisnuUe tf m^ ol 8T* 10'; abo some- 
times a perfect basal parting due to twioniiig. 
Brittk. 
Tnuupftrent to <qnque. 

B.B. — EasOyto difficultly fuaUe to a daA — aome- 
times magnetic — glasa. 

Occun usually in piismatie mooocliiiic siyBtala witb a 
uaaily iqiiare or octagonal croaa-aaetiaii, BomeUmes 
twinned parallel to the ortho-pinacoid ; also in foUated, 
coarse to fine granular or columnar masses and, raiely, 
fibrous. 

Varuties. 

Non-edumiwnu. 

CaMg. 

Usually occun as white or light green, rather ^aasy 
Is. 

HlDIOrBKBOITK. CaFe. 

jrisb gieen to almost black crystals or lamftllar 
'e; also granular as OOOOOLira, 
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Aluminous. 

Ligbt ctmh or brown material with a foliated structure 
due to the derelopment of a perfect ortho-p ta acoiiUl 

partirw 

AUOXTK. CaMgAlFe. 

Black and vejy dark green or brown, short, prismatia 
crystalfl, often twinned. 



Compare with Amphibole (p. 151), Wemerite (p. 170), 
Vesuvianite (p. 172) and Epidote (p. 181). 



Some of the transparent rarietiea are sometimes cut 
M«emi-predoue gems. 
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827. BPODlIMDn. liiAlCSiO,)^ Hardueas 6.5-7. 

Lustre. — Vitreous to atony or dulL 

Color. — Oraylcb whit*; r&rely green or pink; sometimes 

colorkflB. 
Streak.— White. 

Cleavage. — Wtix priamattc at anfle of 87° aad tttaa k 
periect ortho-pinacoidal parting, in addition. 
Brittle. 
Transparent to c^>aque. 

B. B. — SwellB and fuses witli intumescence to a clear 
or white f^aea, yielding Li flame when moistened 
with Ha. 

Occurs cleavable maasiYe and in monoclinic crystala, 
sometimes very large. The smaller crystals are often 
indistinctly crystsilized and the vertical planes are 
usually striated and grooved. 

The common developmant of Uia r*" '""*'**' parttnc 
pTodaces a platy stmctnre whloh la quit* cbaraoteiiaUo. 

Vctrieties. 



Sender, prismatic, transpannt, deep gnan crystals. 



Slender to stout, prismatic, transparont, pink crystals. 

Compare the ordinary material with Orthoclase (p. 130) 
and Wemerite (p. 170). 

Compare Hiddenite mth Emerald (p. 157) and Toumuf 
line (p. 187). 

Compare Kunzite with Toiumoline (KubelUte) (p. 1S7). 

The transparent, colored varieties are valuable gems. 

C«"S)^ 
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339. WOLLASTONTFE. CaSiO,. Hardness 4.5-5. 

Luatre. — Vitreous to silky. 

Color. — Whit*, yellowiah, reddish or browniah. 

Streak. — White. 

Cleavage. — Fair baaal- and ortbo-puiaeoidal at angle 

of 84° 30'. 
Brittle. 
Translucent. 



B. B. — Fuses fairly easily on the edges, giving Ca flame. 

Occurs in compact, cleavable, or bladed or colnmnar 
flbrouB maaseB, the fibres being usually parallel; rarely in 
luonoclinic crystals. 

Usual^ MBociatad and mixed with Caldte. 



Compare with Pectolite (p. 148), Tremolite (p. 151), 
Natrolite (p. 196) and Thomsonite (p. 198). 
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330. PXOTOLITE. HXaCa,(SiO,),. H 

Lustre. — SUkj to almost vitreous. 

Color. — Wbito or grayish. 

Streak. — White. 

No cleavage apparent. 

Brittle. 

Nearly translucent to opaque. 



B. B. — Fuses very easily to a white enamel. May give 
out light when broken in the dark. 



Occurs as Btiup, radiating flbtM or needles, sometimes of 
great length; rarely in distinct monoclinic crystals. 

The compact, radiating fibrous material is very tough 
and often quite soft, due to alteration. 

Sometimes found massive, fine grained and very tough. 

Often MsocUted with Caldte (p. 107), Prehnite (p. 184), 
Zeolites (p. 191), etc., in cavities in basic, eruptive rocks. 



Compare with Wollastonite (p. 147), TremoUte (p. 151), 

Xatrolite (p. 196) and Thomsonite (p. 198). 
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TBIdilXIC FTBOXENE GROUP. 

8S6. BHODQBm. UnSiO^ Hardness 5.5-6.5. 

Lustre. — Vitreous to dull. 

Cdor. — Bnwnlab rod to roM-pinJ^ Ott«ii emted wltb 

blMk HiiOn U It liu beau azpowd to tlw lir. 
Btreak. — White. 
Cleavage. — Ttii prismatlo at an^ of 87° SS', and poor 

baul. 
Brittle. 
Tranqiareiit to opaque. 

B. B. — Blackens and fuara eaaiy, 

OcciUB cleavable to compactly granular masmve, as 
disseminated grains, and as tridnnic crystals which are 
usually rough with rounded edges. 

OfteiiasaoeUt«d'wlthOaleit0(p. 107),rranklisit«(p. 90) 
uid WUtomito (p. 168) ; also with Tetrahedrite (p. 57) and 
Iron ores. 

rowLXBm. 

Saciferous, pink crystals or foliat«d masses. 

Compare with Rbodochronte (p. 114) and Orthoclaae 
(p. 130). 

Is used in making violet ^ass or glaze and is sometimes 
polished for inlaid work. 
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FTBOZKNK BXBIB8. 

Memben of the Orthorhombie Pyroxene Group — Ensta-' 
tite, Hypersthene. 



Memben of the Monodinic Pj/roxene Group, — I^rrox- 
eno, Spodumene, Wollaatonite, Pectolite. 



Member of the Triclinic Pyroxene Grmip. — Rhodonite. 



Additiorud. — All Fyroxeaes have poor prismatic cleav- 
age, at an angle of about ST*, and a 
nearly square or octagonal cross-section. 
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MONOCUNIC AMPHIBOLE GROUP. 



338. AHPHIBOU. Fe SiO,. Hardness 5-6. 

Mn 
Na, 

Lustre. — Vitreous to silky. 

Color. — White to black through gray and many shades of 

Streak. — White or greenish. 

Cleavage. — Parfact prismatic at angle of 124° 11'. 

Brittle to flexible and tough. 

Transparent to opaque. 

B. B. — Easily to difficultly fusible to a dark — some- 
times magnetic — glass. 

Occurs usually in priamaitu: monoclinic crystala with an 
aciit« rbombic or hexagonal croM-B«ction; also fibrous; 

sometimes columnar or coarse to fine granular; rarely 
lamellar. Sometimes crystals are twinned parallel to the 
ortbo-pinacoid, making them appear to be hemimorphic 
orthorhombic. 

VariMies. 

Non-aiuminou&. 



White to gray maf«rial, usually bladed and deeply 
striated or fibrous, often showing a silky lustre. 

AOTINOLITE. CaMgFe. 

Green, bladed, sometimes transparent crystals, usually 
very long and lying in great confusion as to direction. 

C3.l;«i;,'G00gk 
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nPHBITB or JABE. GaMgFe. 

Extremely tough, fine grained, compact material, 
varying in color from white to dark green. 



Any variety of Amphibole except those containing 
much Al, occurring in long, fine, flexible, easily separable 

HOUHTAIN LEATHEB and OOBK. 

Thin sheets and thicker pieces of interlaced fibres, 
often hydrous and white to gray or yellowish in color, and 

BO light that they float on water. 



UBAUTE. 
Amphibole pseudomorphous after Pyroxene (p. 144), 

Aluminous. 

EDEHTTE. CaMgAl. 

White to light green. 

HOKHBLEHDE. 

Dark green to black, often possessing a horn-like liietre. 
Crystals often appear to be rhombohedral hemihedral 
hexagonal. 

Compare Tremolite with Wollastonite (p. 147) and 
Pectolite (p. 148). 

Compare Aetinolite with Cyanite (p. 177) and Tourma- 
line (p. 187). 
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e AEdwstae withOoeidoIite ip.;tBi);fm^lbijfm>- 
tile (p."214). 

Gtoapare Hornblende with Au^te,[p. 115>wid ToaxoMr 
line (p. 187). 

The many uses of Asbeatus are w^' known. 

Jade has been used unce prehistoric times for the— iwi- 
factuie of weapons, it being the toughest knowa m btm c . 
In China and India it Is still carved into ornaments, etc., 
and is highly valued. 

See Fig. 52. 
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S41. OBOanKaJTE. NaFe(SiO0i.FeSiO^ Hardness 4. 

LuBtre. — BJDty to dulL 

Color. —Dark Uvwidor-hluB or dark green. 

Streak. — IJke coIot. 

Opaque. 

B B —Fuses eaaly with intumeBcence to a Mack, 
mi^netic gla«, yielding Na flame. 

Occure in compact, fibrous mauw, idenUcaUy Uke 
Aabestufl (p. 152) m structure. 

Variety. 

TraSB KTE or OAT'S Xn. 

A hard, altered, siliceous variety, deep brown to light 
ydlow in color, and possessing a highly chatoyant lustre. 

Compare with Asbestus (p. 152) and Chrysotile (p. 214). 

The l^ger Eye takes a high polish and is used, either in 
its natural color or artificially tinted, as an ornamental 
stone and in cheap jewelry. 

SeeRg. 53. 
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HONOOUHIO AMPHIBOLE QBOUP. 

M&nbers. — Amphibole, Crocidolite. 



CrystaUviation. — Monoclinic. 



Additional. — All Amphiboles have a perfect prismatic 
cleavage at an angle of about 124", and a 
rhombic or hexagonal cross-section. 



l;,GOOt^l>J 



HANDBOOK OF MINERALS. 



cGoogk 



ANHYDROUS SILICATES. 167 

SU. BXRTL. Be^ (SIO,),. HudiMM 7.B-e. 

Lustre. — Vitreous. 

Color. — Slutdee of greon and bhw ; also yellow, white &iid 



Streak.— White. 

Ho eloavage, Oonchoidal to naavoD fractiire. 

Brittle. 

Tmnsparent to translucent. 

B. B. — Infusible, but sometiiaea becomes cloudy. 



Occurs crystalline or compact to granular maaaive, and 
in holohed»l hexagonal crystale which are unstnated 
and often ahow a flat termination. 



EMERALD. 

Deep green, transparent material, 

AQUAMABIHE. 

Beautiful greenish blue, transparent material. The 
name is also applied to stones that are blue without any 
tint of green. 

Compare with Quarts (p. 68), Topaz (p. 174) and 
Tourmaline (p. 187). 

The trani^arent material makea valuable gems. 

See Fig. 54. 
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f. \ ^ [.A1^„0„. Hardnea 7-7.5. 



Luatre. — Vitreous to resioouB. 
Color. — Light, dmrk, or smoky btaoj 

yeUow. 
Streak. — White. 

Ko cle«T4go. Subconchoidal fracture. 
Brittle. 

Transparent to translucent. 
Dichroic. — Blue and yellow. 



B. B. — Practically infurable but may become opaque. 

Usually occurs crystalliDe massive or as imbedded 
grains looking much like blue Quartz (p. 68); also in 
short, prismatic orthorhombic crystals. 

Compare with Quarts (p. 68} and Nephelite (p. 159). 

Occa^naUy cut as an ornamental stoae. 
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367. HEPHELm. (Ns,K),Al,Si,0„. Hardness 5.5-6. 

Lustre. — Vitreoua to gnaxf. 

Color. — Qnenish or blolsti gr&y, reddiah brown and 

sometimea white or colorless when in crystals. 
Streak. — White. 

Cleavage. — Haza^nal prismatic, p>od to absant 
Brittle. Subconchoidal to conchoidal fracture. 
Transparent to nearly opaque. 



B. B. — Usually fuses easily to a colorless glass. Some 
of the massive varieties fuse with great difficulty, 
however. 



Occurs deavable or non-cleavable crystalline 
as imbedded grains or short, hexagonal crystals usually 
showing only a prism and basal plane and yielding squan 
and Bix-tdded cross-sections perpendicular and parallel to 
the vertical axis. Sometimes occurs columnar maauve. 



Varietif. 
KLAlOUn. 

Masdve, greasy luatered material 

Compare with Quarts (p. 68) and lolite (p. 168). 
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Lustre. — Sub-vitreous or greasy. 

Color. — TelloT, white, gray, green, blue, and reddish. 

Streak, — White. 

Cleavage. — Good hexaganal prismatic. 

Transparent to translucent. 



— PosM VW7 oaail; with intumescenoe to a white 
blebby glass. 
EffervescM vlgoioaslr In hot dilnta HOL 



Occurs usually as imbedded grains or maauve; rarely 
in prisnatic heicagonal crystals. 



ThB fulbllUf and aold tast are complstslr determliutln. 
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362. SODALITli. Na, j ^' | AI^i,0,>' Haidneas 5^-«. 

Lustre. — Vitreoua or slightly greasy. 

Color. — Blue, gray, greenish, yellowish, white. 

Streak, — White. 

Cleavage. — Poor to good dodecahedral. 

Brittle. Conchoidal to uneven fracture. 

Transparent to translucent. 

- Fine splinters are fa 
mescence, yielding a colorless glass. 



Occurs massive and in disseminated grains; also in con- 
centric nodular forms and, rarely, in holohedral isometric 
cryEtala. 



Compare with Fluorite (p. 64). 
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lOHl 

la ) 



Lustre. — Mtreous. 

GoIot. ^Colorless or white. 

Streak. — White. 

Cleavage. — Fair + and — tetrabedraL 

Trajispar^nt to opaque. 



, but beromes tqiaque and looks like 



Occurs in ami .... 
*«"'™"—' in ft while, aaithy rock, w mixed with Guiter- 
■nanite, a sulphide of .\s and Pb. 

na Giystala an noaallj TnimnHHUj (^ tnj foima 
txeept soiiMttiiut a negative tetnbednn. 

Compare with Borarite {|>. 242). 
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OABNET GBODF. 



870. OABBIT. j^SJ 



(SiOJ,. HArdaeM6.&-7.6. 



Bustre. — VilTeoua to leaiiious. 

Color. — Bad, bromi, yollov, white, black, green. 

Streak.— White. 

Cleavage. — Hone vmMf ^sppatnat. Rarely, dodecahed- 

nd. 
Brittle. Uneven fracture. 
Tranf%>arent to opaque. 

B. B. — All varieties but Uvarovite fuse fdriy easily; 
ahrays fusing to a darker edor than Ibay wan 
origlnallyi some becoming magnetic. 

Occurs usually as mora or less modlflad dodecahedral or 
tn^eaohedral isometric crystals imbedded in mica or other 
schists, t^ faces being often striated; also as druses, 
granular, lamellar or compact masdve, and as rounded 
grains in alluvial material. 



Varieties, 
aBOSBUIABm or ZBSOinTS. CaAL 



Deep red to neariy black. Often transparent and is 
then a semi-precious gem. 
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Deep red, truupareat, to bromiiah red or black, trans- 
lucent to opaque. Include* both aeoii-precious and com- 



MnAL 
Dark purplish red to browmafa reS. 

CaFe. 



TTVAKOVm. GoCr. 

Erttenald-gFten, inf unble crTstaU. 

Compare the massive materit^ with massiTe VeBUvi- 
aDit« (p. 172), Choudrodite (p. 185) and Touim&line 
(p. istT. 

Garnet ia « vary important alnasive ^ubstaaee and 
man^ of the transparent varieties make beautiful, seim* 
precious gems. 
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371. SOHOBIiOHITE. 3CaO ■ ) t^ ,'^' ' ^ J Ti ( ^'^ 

Hardness 7-7.5. 
Lustre. — Vitreous. 

Color. — Black, ott«n IridMcent^ tarnished. 
Streak. — Onyrisb bUck. 
Conchoidal fracture. Brittle. 
Translucent to opaque. 

B. B. — Fuses fairly easily and quietly to a black magnetic 



Occurs usually massive. 

Compare with Allanite (p. 182) and Samarakite (p. 227). 
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GABNET QROUP. 

Members. — Garnet, Schorlomite. 

Composition. — Silicates of several bases. 

CrystaUizaiion. — Holohedral isometric. 

Additional. — Both have a vitreous lustre, a hardness 
of about 7, fuse in a similar manner, and 
are without cleavage. 



FiQ. 64. — Beryl, Chaflee County. Colorado. 



Fm. 55. — Oaraet (wdeht, 8 lbs.) Salida. Coloi»do: 
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876. OHRTBOLITE. {"5 SiO, Hardness 6.5-7. 

Lustre. — Vitreous. 

Color. — Bottle^isen. By oxidation of the Fe becomea 
very dark green or reddish brown. Yellow- 
green when fine grained. 

Streak. — White or yellowish. 

No daavaga. Oonchoidal fractnre. Brittle. 

Transparent to opaque, when the Fe has oxidized. 

B. B. — Usually infusible, but loses color. 

Occurs in coarse to fine granular masses, as disseminated 
grains, and, rarely, as rectangular orthorhombic crystals 
or as sand. 

Variety. 

PBBmOT or EVENIHa EMERALD. 

Yellowish green transparent material which, when cut 
and polished, forms a semi-precious gem. 

Compare with Willemite (p. 168) and Epidote (p. 181). 
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381. WILLEBOTE. Zn^iO,. Hardaesa 5.5. 

Lustre. — Weak vitreous or resinous to dull. 

Color. ~ Green or yellow when pure, but often brown or 

flesh colored. 
Streak. — White or grayish. 
Cleavage. — Poor hexagonal prismatic to none. 
Brittle. Conchoidal to uneven fracture. 
Transparent to opaque. 

B. B. — Glows and fuses with difficulty on the edges to a 
white enamel. On charcoal, gives sublimate of 
zinc oxide after long heating. 

Usually occurs granular or in rather thick, prismatic, 
rhombohedral hemihedial hexafronol cTyatala; rarely 
massive. The crystals are rarely long and slender. 

Often associated with Zincite (p. SO), Franklinite (p. 90), 
Oalcite (p. 107), and Bbodonite (p. 149). 

Variety. 

TROOSTITE. 

Thick prismatic, gray or flesh colored crystals. 

Compare with Rhodonite (p. 149), Wernerite (p. 168) 
and Apatite (p. 230). 

A valuable ore of Zinc. 
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SCAPOLITE GBOUP. 

386. HEIONITK. Ca«Al^i.O» Htirdnesa 5.5-6. 

Lustre. — VitreouB. 

Color. — OolorleoB oi rnOky wUta, 

Streak. — White. 

Cleavage. — Prismatic at angle of 90°, good to absent. 

Brittle. Gonchoidal fracture. 

Tmupannt to translucent. 

B. B. — Fuses easily with intumescence to a wlute 
blebby ^ass. 

Occurs in pyramidal hemihedral totrogoiuJ ciTiitBla 
which are usuaUy apparently holohedral ; also in crystal- 
line grains and massive. 

Compare with Pyroxene (p. 144) and Wemerite {p. 170). 
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8S7. WSBnZBm. Na^Ca,A]^0« TT'^"'"'™ 5-6. 

lAiMire. — Vitceous to dull, the latter brang often coufioed 

to the outaicle. — 

Color. — White, gray, lilac, greenish and other li^t tints- 
Streak. — White. 
Cleavage. — Poor to ffood, paraDal to diroct ud !&■ 

direct tttbitgouftl piiuu. 
Brittle. 
Translucent to opaque. 

B. B. — Fuses earaly with intumescence to a white 
blebby ^ass. 

Occurs as large, doU tetragonal erystali that are really 
pyramidal bemibedral but are usually apparently holo- 
nedral; also cleavable, columnar or granuuir massive. 

Cleavage or crystal surface often snows a characteristic 
flbrons appearanca. 

Compare with (Mhoclaae (p. 130), Spodumene (p. 146). 
and Meionit« (p. 169). 
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BOAPOLin aaonp. 

Membera. — Meiomte, Wemerite. 

Composition. — Calcium Aluminui 
without Sodium. 

CrystaUiaition. — Pyramidal hemihedra] tetragonal. 

Additional. — Both may have a ^treous histre, a 
hardneas of between 5 and 6 and both 
fuss iu a aimilar manner. 
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89S. Tmrvunira. 



H<Caa/^ j. Si»0«. HardneM 6.6. 



Lustre. — Vitreous to rednous. 

Color. — Brown, gtMn and, rarely, yellow or pale blue. 

Stre^— White. 

OeavHge. — Hon*. 

Brittle. Uneven to eubconchoidal fracture. 

Nearly transparent to opaque. 

B. B. — Fuses eauty with intumeecenoe to a grean or 



Oocure usually in pyramidal tetragonal oTstals; or a« 
dMpIr ttzUited or groored crystalline aggngataa; also 
radiating, columnar, granular and compact massive. 

Compare massive material with Garnet (p. 163) and 
Tourmaline (p. 187). 
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ZrSiO.. HardnesB 7.5. 

Lustn^ — Adamantine to vitreous. 

Cokv. — Usnallr gray or brown wIiad <qi4qiu, and nd 

when truupannt; also yellow and green. 
Streak.— White. 
Cleavage. — None. 
Brittle. Conchoidol fracture. 
Opaque to transparent. 

B. B. — Infusible, but antiiely loaM color. 

Occurs usually as small, ihaiplr ont tatragonal detail 
with a piltm and ratikor flat pyramid of the aama i^dv 
a> the main torms; also b& highly modified crystale, 
irregular forms, and in grains. 



HTAOniTH or JAOHITH. 

Transparent, red, orange, or brown gem material. 

JAROOH. 

Tnumiarent, white or smoky material sometimes used 
as a substitute for Diamond (p. 1). 

The appearance Is usually distinctive. 

Zirconium oxide may be used 
in the oxyhydrogen lantern. 
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TOPAZ GBOUF. 

S9T. nVAZ. (Al|^j)AlSiO.. BaidDMlS. 

Lustre. — Higli Tttrttoni to adamantine. 

Color. — Whit«, ydlow, ysllowiib brown or light tints of 

blue, green or pink. 
Streak. — White. 
Cleavage. — Basal, Tory poifect to fur in some massive 

varieties. 
Brittle. 
Tranf^iarent to translucent. 

B. B. — Infusible, but some yellow varieties become pink 
or reddtso. 

Occurs in flna, piiBmatic ortliorhoinbbi crfstab which 
are often highly modified; also cleavable massive and aa 
water-worn pebbles in alluvial material; rarely granular. 

Sometimes the crystals are rough and almost opaque 
due to inclusions of the gangue-rock. 

The colored varieties often lose their color when ex- 
posed to the Ught. 

Compare with Quartz (p. 68), Beryl (p. 157) and 
Tourmaline ip. 1S7). 

Is used to acme extent as an abraave and the tran»- 
parent varieties are cut for gems, the white material being 
a sul»titute for Diamond (p. 1). 
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8B8. AHDAUmm. Al^iO,. Hardness 7.5. 

Lustre. — Vitreous, often weak. 

Color. — UsuaUy brownish red or pearl gray; sometimes 

whitish, violet, and dull green. 
Streak. — White. 

Cleavage. — Poor to good prismatic at angle of S9° 12'. 
Brittle to tough. 
Transparent to opaque. UsuaUy translucent. 

B.B.— Infusible. 

Occurs in eoarss, naariy sqiuTB, pibmatto ortbortaoinbie 
oyatalB, or tough, indistinctly columnar or granular 
masuve. 



An impure, soft, dull, hydrated variety occurring in 
rmmded prinna vhlch «shfblt on erou-awtlon a white erou 
or aqtura on a dark ground, caused by the inclusion of 
organic impurities during the crystallization process. 

Compare witb Elaeolite (p. 159) and Wemerite (p. 170). 

9^39 
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LosbrCL — Yhnoa^ lu^ to dnIL 

Ctdor. — Mnwm, ga^, and aomrtlBW gmniah. 

Streak. — Vhite. 



Tnaapaieat to 
B.R— InfuaibkL 
Occora in v«r1 

W^MMh 

Compne intfa TKmcdite (p. 151), Andafaiate ^ 175) 
■nd Cyanite (p. 177). 

The draisdj eompact, fibrous vaiiet; w^s mud) used 
for Twtmhing imfdenwots Bad weapona dnriiw the " Btone 
Age," beic^ aliuoet as tough as ^de (p. 15^ . 
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400. CYASm. Al^iO,. Hardness 4.7. 

(See below.) 
Lustre. — Vitreous to pearly on cleaTaga face. 
Color. — WMte or light blue; aometimea gray, green or 
black. The white material is vei; often streaked 
with blue. 
Cleavage. — Perfect macro-pinacoidal, a fair bracby- 
pinacoidal at an angle of 73° 56' with the 
first, and a basal parting at an angle of 78° 
30' with the first and at an angle of 86° 45' 
with the second. The last two oft«n appear 
as cracks on the perfect cleavage. 
Brittle. 
Transparent to translucent. 

B. B, — Infusible. 

Occurs in long, bladed triclinic crystals; sometimes 
fibrous. 

The hardness is 4-6 on the cleavage face parallel to the 
direction of elongation and 6-7 perpendicular to this 
direction. 

lually perfectly 



The transparent varieties are sometimes used a 
the blue material resembling Sapphire (p. 82). 
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TOPAZ QKOUP. 

Members. — Topaz, Andalunte, Sillimanite, Cyanite. 



CryslaUiaUion. — Orthorhombic and tricLnic. 



Additional. — Only Cyanite can be scratched with a 
knife, and that is poamble in only one 
direction on this mineral. 
All may have a vitreous lustre and are 
infusible. 



t. Gothard Region, Switwrlaacl 
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«1. DATOUTE. Ca(BOH)SiO.. Hardness 5-5.5. 

Luatre. — Vitreous to dull. 

Color. — Oolorless, white or greenish when in crystals; 

greenish, reddish or yellowish when massive. 
Streak. — White. 
Cleavage. — Hone. 

Brittle. Conchoidal to uneven fracture. 
Transparent to opaque. 



- Fuses very easily with intumescence to 8 
glass, yielding B flame. 



Occurs as groups of very con^lez, glauy monocUnlc 
crystals lining cavities in " Trap " rocks; also crypto- 
cryBtalline or flint-like; rarely botryoidal with a radiating 
structure. 

The lack of cleavage or the hardness will serve to dis- 
tinguish this from all Bimilor speciea. 
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HCa,Al^i,0„. Hardness 6-6,5. 

Lustre. — Vitreous. 

Color. — OTny or pink; sometimes brown or green. 

Streak. — White. 

Cleavage. — Parfoct bracby-pinacoidal. 

Brittle. 

Transparent to translucent. 

B. B. — Swells and fuses to a white, blebby glass. 

Occurs in deeply vertically striated or furrowed ortho- 
rhombic cr}rstals which rarely show distinct terminations; 
also compact to deavable, colnnmar massiv* ; sometimes 
almost fibrous or cryptocrystalline. 



Rnk in color and often almost fibrous in structure. 

SAnSSUBITE. 

A dull, tough, compact, cryptocrystalline mixture of 
several minerals, being principally Zoisite with more or 
less Albite (p. 135), Epidote (p. 181), Calcite (p. 107), 
Garnet (p. 163),Tremolite (p. 151), Chlorite (p. 210), etc. 
It is gray or greenish in color and results from the altera- 
tion of Plagioclases in basic, eruptive rocks. 

Compare with Tremolite (p. 151). 
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407. XPIDOra. HCa,]pg[ Si,0„. HardncBS 6-7. 

Lustre. — Vitreous to dull. 

Color. — PUtachlo-gisen when mafisive and dark green to 

greenish black or brown when in cryatals; very 

rarely red, gray or colorless. 
Streak. —White. 
Cleavage, — Pwtoct basal. 
Brittle. 

Transparent to opaque. 
Dlctarolc. — Brown and giMn. 

B. B. — Fuses fairly easily with intumesceQce to a dark 
brown or black glass which is sometimes magnetic. 

Occurs in monocUnlc dystals, oft«a long, biillUnt, 
doeplf striated and elongated in the direction of the ortho- 
axis. The crystals are frequently so twinned (parallel to 
the ortho-pinacoid) as to appear orthorhombic. The 
mineral also occurs coana cleaTabIa to flne giannlar and, 
rarely, fibrous. 

ComparewithChrysolite(p. 167)andWiUemite (p.l6S). 
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H|^L 



y 

Lustre. — ftJwiwtilHn to ^tcbJike. 

C(4or. — Kv»«n to Uack. 

Streak. — »e mi |y w hito ; alao gny and tinted. 

QesTOge. — Noi 

Brink. 

Opaque. 



- Swells and f uaes eaaly to a dark, Uebbf, mag- 
netic ^aas. 



Occurs in veins and masnTe, or as round to angular dis- 
Beminated grains; also in tabular to acicular monodinic 

Conmaie with Schoriomite (p. 165) and Samaiskito 
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410. AXZHITX. H 



j^l BAl,(SiOJ«. Hardness 6.&-7. 



Lustre, — High vitreous. 

Color. — OloTB-brown, dark blue, or gray; sometimes 

yellow or greenish. 
Streak.— White. 
Brittle. Conchoidal fracture. 
TruupuMit to suij-translucent. 
Pleochroic. — Green, blue and brown. 

B. B, — Fuses very easily with intumescence to a dark 
green or black glass, yielding B flame during 
fiinon. 

Occurs usually in acnte-«dged, tabular tricllnic erystals, 
often coated with Chlorite (p. 210); rarely maa^ve, 
lamellar or gramjar. 

Compare with Titanite (p. 224). 
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411. PSKHXin. H/XA).Si,0,f. Hardoea 6-6.5. 

Lustre. — Vitreoufl. 

Color. — Light graan to grayiah. 

Streak. —White. 

Cleavage. — Good basal. 

Brittle. 

Translucent. 

B. B. — Fuaes very easily to a blebby, enamel-like glass. 

Occurs in botiyoldal or globnlu groaps of tabular ortho- 
rhombic oystala, united by their basaJ-pinscoids and 
forming a crust or Uniag to cavltiet in " Trap " rocks. 
These groups are often rounded or barrel-shaped. Rarely 
found compact granular, 

Often associated with Zeolites (p. 191),Datolite (p. 179) 
and excite (p. 107) or Aragonite (p. 118). 

Compare with Chalcedony (p. 71), Smithsonite (p. llfi) 
and Calamine (p. 186). 

Prehnite takes a high polish and is used for inlaid work 
and for making ornaments. It has been used occasionally 
as a gem. 
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H,j^«j 8i.O^..Hardne88 6-6.5. 

Lustre. — Vitreous. 

Color. — aarnvt-Tad, reddisli brown, Tellowiali brown or 

yellow. 
Streak. — White. 

Cleavage. — Practically none. Uneven fracture. 
Brittle. 
Transparent to translucent. 



Occurs in very eomplex monoellnie CTTitBla, compact 
mas^ve, and as diaseininAted grains. 

Usually found in crystaUine limestones or associated 
with Serpentine (p. 214) — formed by alteration of the 
Chondrodite —, Magnetite (p. 89) and Chlorite (p. 210). 

Compare with Garnet (p. 163) and Tourmaline (p. 187). 
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LuBtie. — Vitreous to nearly pearly. 

Color. — Colorieas or white, often tinted with yellow or 

brovn; nirely bluish or greenieli. 
Streak.— White. 

Cleavage. — Good prismatic at angle of 103° 51'. 
Brittle. 
Transparent to opaque. 

B. B. — Infufflble. 



Usually occurs ss a ftrmy ooating (d mora or lau trans- 
parant, hsniiiiioipliie ortliorlioiDUc eryxtsls, nsiutUy ii"itptl 
to fofm ildgM or cockscombs showing' trauToTBa groowve; 
also stalactitic, botryoidal, granular maasiTe, and aa a coiw 
stituent of clays. 

Tbo hardnaas and manner of oectmuua arg nnully 
distinctive, though it sometimes closely resembles Smith- 
oonite (p. US) and, less closely, Pretmite (p. 184). 

It is a fairly common and valuable ore of Zinc, requiring 
no roasting liut sometimes being caldned in kUns to drive 
oSwat^. 
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^3. TOUBUAUNX. J Li [ J Fe [ ] Cr | B^iO,. 

Hardness 7-7.5. 

Lustre. — Vitreous to resmous. 

Color. — BUck, brown, brownish red, red, gteen and, 
rarely, blue; sometimes tho color <n Qw intaiior 
diflera from that of the exterior or the two Midi 
of & ciyital Bra of diflerent colors. 

Streak. — White. 



Very brittle. Uneven to sub-conchoidal fracture. 
Transparent to opaque. 

B. B. — Usiullj fuses, either easily or with difficulty, 
to a glass, sometimes blebby and always lighter 
in color tb&n the nnfnsed mineral. 



Occurs in prismatic or, rarely, flattened, indistinct or 
sharply crystallized hemimoiphic rhomhohedral hemihe- 
dral hexagonal crystals, which usually show a spheiical 
triangle In cross-Mctfon and are often vertically striated. 

The forms common on crystals are a trigonal prism 
of tlie first order, a second order prism, + R and — i R, 
rarer forma being otiier rhombobedrons, scalenohedrons, 
basal pinacoid, ditrigonal prisms, and a — trigonal prism 
of the first order. 

Occuni also compactmasdve and coarse to fine columnar; 
parallel or radiating. 

The varieties are based on compositjon. 

Alkali Ttmrmaline. 
Color red, gi«ea or, rai«ly, colorleaa. 
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Iron Tmtnaalme. 
Color UBUttDy Uftck. 

Magnenum TourmdHne. 

I brownish black or, rarely, 



Ths niMinw of txaomant or tha B. B. iwutiinia sn 
distlnctlTa, though Tourmaline often closely reaembles 
Garnet (p. 163), Vesuvianite (p. 172) or (3iondrodit« 
(p. 185) when masfflve, and Actinolit« (p. 151), Hom- 
bleode (p. 152) or Beryl (p. 157) when crystallized. 

The colored, transparent varieties are cut and rank as 
aemi-preciouB gems. 
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«28. BTAUEOLrrE. H.} J^^j jf'^ j^Si„0.^ 

Hardness 7-7.5. 

Lustre. — Vitreous to dull. 
Color. — Tallowlah or radditb biown. 
Streak. — White or gray. 
Cleavage. — Noim. 

Brittle. Uneven to sub-conchoJdal fracture. 
Translucent to (vaqa«. 

B. B. — Usually infusible, A rare magnesian variety 
fuses easily to a black, magnetic glass. 

Occurs always as ainqpto oi twlniwd orthorhombic 

cryatals, the twins being cruciform and crossing at angles 
of 90° or 120°. 

The forms present are usually a wide angled prism; 
brachy-pinacoid, basal-pi nacoid, and macro-dome. By 
suppression of opposite dome faces, the crystals often 
appear to be monodinic. 

Usnally found imbeddod in mica or other scbiatB. 

Tb« appoatanc* is distiiictlvs. 

See Fig. 67. 
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Fio. 66.— TouiTOflline. Californta. 



FiO.67. — atauroiite, St. Gothstd Region, awiliorland. 
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HYDROUS SILICATES. 

ZEOLITE DIVISION. 

430. APOPHTLLITE. H,KCa,(SiO,),+ 4i H.O. 

HardnesH 4.5-5, 
Lustre. — ^treoua. Fevl; on oleaTtge face. 
Color. — O^rlsH onrhlto; Bometimes pink and, rarely, 

greenish or yellowish. 
Streak. — White. 
Cleavage. — Psitoet bual. 
Brittle. 
Tratiffparent to nearly opaque. 

B B. — Exfoliates and fuses very eadly to ■ a white 
blebby enamel, yielding K flame. 

Occurs in diitinct prismatic, cubical, or tabular tetra- 
gonal cryitals. The prianuttic habit usually shows a 
priam and pyramid of different orders. In all habits 
the prism li vortlcally striated. Other forms may be 
present, the basal pinacoid being prominent on the second 
and third habits and often appearing as a cleavage face 
on the first habit. Found also massive and lamellarj 
rarely radiated concentric. 

Compare with Chabazite (p. 194). 
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I. H.CaAl^i.Ou + 3H.0. Hard- 
ness 3.S-4. 
Lustre. — Vitreous. Paarlr oa cleaTags ftuM. 
Gdor. — WUta, yellow, brown, red. 
Streak. — White. 

dteavage. — PwtNt tUno-iiliuwoldaL 
Brittle. 
Transparent to tnuulucent 



Occurs in monocHirio nyitab and, rarely, globular or 
granular. 

Crvetals are often made up of many isdividuals flat- 
tened parallel to the clino-pinacoid and attached in 
nearly parallel position. 

The ^ ' ■ • 

shown b 

Compare with Stilbite (p. 193} and Gypsum (p. 225). 
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Lustre. — Vitreous. Poftriy on eleftvags faos. 
Color. — Wbite, tbUow, red, brown. 
Streak. — White. 
Cleavage. — PertWt cHno^lnaoridal. 

Brittle. 

Transparent to translucent. 



Ocoura in iln^, nsoallr tabular, pMndo-wthoihoinble 
nMioelliilB oiyatala or mltad paraUal to Um eUno-ptaaeoid 
Into ihaat-liko bimebM. Crystals are always complex 
twins. Found also radiated, globular, and lamt-llar or 
columnar. 

The appearance of a eloavage faco la lyxamotiieBl, m 
■lunni bounr. 

Compare with Heulaudite (p. 192) and Gypsum (p. 255). 

See Yi%. 71. 
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Ul. OHUAZtn. $NB,jAl^i.0,.+ 6H,0. Hard- 

Luatm. — Vitreoua. 

Color. — Light red, white, yellow, colorless. 

Streak. — White. 

Cleavage. — Poor rhombohedral. 

Brittle. 

Tranaparent to translucent. 

B. B. — Intumescea and fuses eaeuly to a whit« blebby 



Occurs usually in unmodifled rhombohadions, olowly 
rMwmhliiic cnbei (R to R being 85° 14'), often glziated 
paralM to tho adgoa. Interpenetration or contact twins 
with the basal-pinacoid as twinning plane are not un- 
common. More or lees modified crystals and twinning 
parallel to the rhombohedron are rare. 

The first mat«rial to deposit In caTltiM in hude Utu. 



Colorless crystals which show contact twinning parallel 
to the basal pinacoid and are usually rather highly modi- 
fied so as to be rather lenticular In form. 

Compare wth Galcite (p. 107) and Apophylite (p. 191). 

See Fig. 72. 
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«B0. AJUUnn. NaAlSi,0, + H,0. Hardness 5^.5. 

Lustre. — Vitreous. 

Color. — Whits, colorless; rarely greenish or red<i|isli. 

Streak. — White. 

Cleavage, — Practically none. 

Brittle. Sub-conchoidal fracture. 

Transpareut to opaque. 

B. B. — Fuses ea^y and quietly to a colorless glass. 

Occurs usually as nmnodified isomatric tn^uobedroiui, 

commonly forming a rather drusy surface and only very 
rarely bonmdsd on all aides by faces hke Leucite (p. 141). 

Sometimes modified by the trisoctohedron, and very 
rarely cubical in habit. 

Also found granular to compact masstve. 

Usually fomu after, and on top of Thomaonlte (p. 198) 
in cavltiM In basic lavas. 

Compare crystals with Leucite (p. 141) and Garnet 
(p. 1«3). 
Compare massive material with Quartz (p. 68). 

See Fig. 73. 



cGoogk 



HANDBOOK OF MIIfERALS. 

Ka^AI^iiO, + 2H,0. 



8 5-5.5. 

Lustre. — VitieouB. 

Color. — OobnlBn, wUta; rarely yellow or reddish. 

StfwJc —White. 

Cleavage. — Good prismatic at angje of 88" 46'. 

Brittle. 

IVansparent to tnnslucent. 

B. B. — Fuses very easily and quietly to a colorkes ^ass. 

Occurs in ■hHMV" ortlioriioinbiG erystali ilunrin^ a 
neutr sqnan priun, a flat pyramid and oftan a bracfaj- 
pinacoid. These are usually interlacing or divergent. 
Also found fibrous, and, rarely, massive. 

Compare with Pectolite (p. 148), Hesolite (p. 107} and 
Tbomsonite (p. 198). 
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4K. UBOLm. j 5-* j Al^i,0, + 3H,0. Hardnesa S. 

Luatre. — Hore or Ibm sUky to vitreous. 

Color. — Whit*, colorless, gr&yish, yeUowish. 

Streak. — Wliite. 

Cleavage. — Good prismatic at angle of 38° but this ia 

only apparent on crystaU. 
Cry»tak are brittle, fibrous inst«rial is flexible, and the 

cryptocrTstalline variety is tough. 
Tran^>arent to opaque. 

B. B. — Becomes opaque, swells into vermicular forms, 
and fuses easily to a blebby enamel. 

Occurs in vaqr daUeate, eotton-lDca, fibrous, divngBi>t 
gnupt or tufta or as lQterlac«d flbtss, being usually the 
last substance to fonn In cavities in basic lavas. 

Alao, but rarely, found in slender, prismatic monoclinic 
or triclinie crystals; as sillty fibrous. or columnar nodules 
or masses; stalactitic with a radiating fibrous structure; 
masedve; porcelain-like cryptocrystalline. 

Compare with Fectolite (p. 14S), Natroht^ (p. 196) 
and Thomsonite (p. 198). 
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«Se. THOMgOHin. j ^ j Al,Si^, + 2)H.O. 

BardDMS 5^.6. 
Lustre. — Vitreous. 

Color, — biow^wUte, leddish, greenisli, Ikowil 
Streak. — White. 

Cleavage. — Pariwit teaeky^daaeoldaL 
Rather brittle. 
Transparent to nearly opaque. 

B. B. — Fuses eafflly with intumescence to a white enamd. 

Ocoun in bard, botiyoidal cnuta, fflobular or atalacUtie 
viUi a radiating stmctiua; also io radiating, globular 
aggisgataa of platy orthorhombic ciTitali ; sometimee com- 
pact, filling cavities in igneous rock. The last variety 
nas a structure which radiates from one or several centers 
and is mottled or banded with red and green. Weather- 
ing washes these amygdulea out of the rook and they are 
then found in the form of pebblea. 

Compare the crystalline material with Pecto1it« (p. 148) 
andNatrolit« (p. 196). 
Compare the amygdaloidal variety with Agat« (p. 73). 

The amygdaloidal variety is a 0emi.^reciouB stone. 

See RgB. 73, 74 and 76. 
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ZEOLITE DIVISION. 

Members. — Apophylite, Heulandite, Stilbite, . Chaba- 
zite, Analcite, Natrolite, Mesolite, Thom- 

sonite. 

Composition. — Hydrous silicates of Aluminum and 
one or more of the elements Calcium, 
Sodium and Potassium. 



Additional. — AJl fuse easily and most of them in- 
tumesce or exfoliate. All are under 
six in hardness and are apt to be white. 

Zeolites are all formed by the alteration of the Plagio- 
claseg in basic eruptive rocks, occurring in cavities in the 
same. 

The lining of a cavity — the first mineral formed — is 
often Chabazite. On this occurs a layer of Thomsonite, 
then, often, some Analcite or other species. 



itilbite, N»w Jersey, 
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Fta. 72. — Chabaiite, 
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MICA DIVISION. 

MUSCOVITE GBOUF. 

408. UnSOOTITE. H,KAl^i,0„. Hardness 2-2.5. 

Luatre. — Vitreous to p«uly on cl«aT«g« fac«. 
Color. — Oolorless or light tints of nearly any color, par- 
ticularly gray, brown or green. 
Streak. — White. 
Cleavage. — Perfect basal. 

Oleavage lamellaa are flsxible, elastic, and transparent. 
Usnally tot; tough. 

B. B. — Practically infusible. 

Occurs usually in diiiEeniinat«d scales, plates or scaly 
massive; also in masses of coarse to fine scales grouped in 
star-like, globular or plume-like forms; sometimes cryp- 
tocrystalline. Also found in tabular, horizontally striated 
monoclinic crystals which very closely resemble steep 
rhombohedrons and a basal plane. 

Compare with Brucite {p. 105), Talc (p. 217) and Gyj)- 
sum (p. 255). 

Large plates are in demand for putting in stove doors, 
etc. Also much used as insulation in electrical apparatus 
and for spangling papers and fabrics. 
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KLii*igf)-iAl(810.V 

Hardhea 2.5-4. 
Lustre, — Pearly. 
Color. — UBaaDy pink or IUm; mora rarely violet, gray, 

yellomsh or white. 
Streak. — White, 
deavage. — Parioet bunL 
OsancQ Utnaltow are flaxIUa and slMtlg; 
Sectile. 
Translucent. 



B. B. — Fusee easily with intumeecence to a iriute or 
grayish glass, yielding Li flame at the rooineiit of 

fusion. 



Occurs usually eouie to flma icaly-gTaniilar mantra | 
sometimes in plates or in short, pseudo-hexagonal, mooo- 
clinic, prismatic crystals. 



Compare irith IMai^Kire (p, 99). 
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Color. — Bluk or dark brown; r&rely dark green. 
Streak.— White. 
Cleavage. — Peif«t basaL 

Ytaj tbln cleavage lamellae are flexible and elaattc except- 
ing when hydrated, beii^ then somewhat brittle. 
Seetile. 
Transparent to opaque. 



B. B. — Whitens and fuaes on thin edges. 
Occurs like Muscovite (p. 202), q. v. 
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4624. PHLOOCfflTK. \ K |Mg^(SiO0^ 

CMgF), Hardneffl 2.5-3. 

Lustre. — Brouy to pearly on cleavage face. 
Color. — Tellowiah brovn to brovnioh nd or nearly black, 
Btreak. — White. 
Cleavage. — ftcteet basaL 

Thin cleavage lamaHae are ftoxlble, alaatlc, and tough. 
8ectile. 

Traoapaient to transluceat. 

TUn laminae often exhibit a ilx- or twelve-rayed star by 
tranamitted UghL 

B. B. — Whitens and fuses on thin edges. 

Occurs in large or small, taperinff, priamatie, pieado- 
bBUgonal, monocllnic raystalB with a slx-Blded or rhombic 
cruu-MctlDn; rarely tabular. 

Compare with Biotite (p. 204) and JefEeriate (p. 212). 

Is used aa an insulating material in electrical apparatus. 
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Memben. — Muscovite, L^idolite, BiotJte, Fhlogt^ite. 



CrygtaHiialum, — Monoclinic, pseudo-hexogonaL 

AAUtional. — All are oomparatively soft wHh a veiy 
perfect basal cleavage, and the cleavage 
lamdlae aie flexit^ and elasticL 
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BBITTLE MICA 6BOUP. 

464. BUBOABin. H,CaAl^i^„. Hudnasa SJS-4JI. 

Lustre. — Vitreous to PU1I7 (m eloaraga fM«. 
Color, — Fink, gray, yellow or white. 
Streak. — White. 
Qeavage. — Psrf«et buaL 
Cls«Tag« UmellM mra brittlo. 
TranBluceiit to nearly opaque. 

B. B. — Wluteoa and fuses on thin edges. 

Occurs usually in intarwetiiig or aggi^tJM lamlnaa; 
sometimes scaly massiTe, and very rarely in tabular, 
pseudo-hexagomil, monoclinic crystdia. 

Ott«n auoelated Tlth Oonmdum (p. 81) uid Diaipon 
(p. 99). 

Compare with Diaspore (p. 99), Muscovite (p. 202) and 



mpare w^ 
dolite (p. 
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466. OHLOKmOD. B,(Fe^) M^O, 



Color. — Dark gnaniih blaek, gntyish black or peaaA 

p»y. 

Streak. — White, grayish or greenidi. 
C3eavage. — Oood bauL 
Cteavaga plalM an Intttla. 
Opaque to txanaluoent in thin plates. 

B. B. — Becomes darker and magnetic but is practically 
iiifu«ble. 

Occurs usually in dasvabls, coanstr loUatad masMs; 
also aa difiseminatcd plates or scales and, rarely, as tabular, 
pseudo-hexagonal monoclimc or triclinic crystak. 

Tlw elMTags, hardness, and brittleiMasirillsafflos todli* 
^hignfaii this from all ■t'w^i*'' mirwali 
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BSmUS UOl, QBOUP. 

Memben. — Hargarite, Chloritoid. 

Compoaition. — Hydrous silicates of Aluminum and 
other bases. 

CrytaUitation. — Honoclinic or triclinic, pseudo-hexa- 
gonal. 

AddiHotuil. — Both have a prominent baaal cleavage, 
yieldine brittle plates, and both an 
relativuy hard. 
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CHLORITE GBOUP. 

468. et Beq. OBLOBITZ. Hydrous alicates of Al, Fe, 
and Mg. Hardnees ± 2. 



Color. — Dirk gnm to grass green. 
Streak, — White or greenish. 

Cleavage. — Perfect basal, oft«n apparently abaent due 

to the fineness of the scales or to alteration. 

OlaaTage lamnllaB an taaugiaraiit and flulbU but not 

olaatie. FoUa an vary ton^^ 
Sectile. 

Opaque to transparent. 
MbmIto matsiiat fMls sU^ttly uoapy. 

B, B. — Usually whitens and fuses with difficulty on 
ed^ to a nearly black glass; sometimes ex- 
foliates. 

Occurs coana to fln«8CB]r,graniilar,aiid earthy; in plates 
or disseminated scales; in monoclinic crystals wbititi are 
usually pseudo-hexagonal and are sometimes vermicular; 
spheroidal or ia fan-shaped or crested groupings; pseudo- 
morphic, or distributed as a pigment through other 
minerals or roclu. 

Forteftes. 

It is convenient to use the name Chlorite so as to 
embrace a number of very umilar mineral species and to 
regard the latter as not always easily recognizable varieties, 
the two most important being: 

M8. OUHOOHLOBX. 

Apt to occur in large, light green, more or less trana- 
pairat folia but is also found li^ Frochlorite, below. 
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TTBUany scaly gnmular and rather dull lustered masaea. 

Compare CSiuochlore with Muacovite (p. 202), and 
Prochiorite with Seipentine (p. 214). 

See Fig. 76. 
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CHLORITE aROTTP. 

Members. — Chlorite, JefFerisite. 

Composition. — Hydrous silicates of Aluminum, Iron 
and Magnesium, principally. 

CrystaUization. — Probably monoclinic; sometimes 
pseudo-hexagonal . 

Additioruil. — Both are very soft and have a perfect 
basal cleavage, the cleavage lamellae 
being flexible but non-elastic. 



Fia. 7e. — CUnoiAlora, NevYork. 
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SEBPENTINE-TALC DIVISION. 

481. SKBPENmra. H,|p^j 8i,0.+H,0. HvdiieaB±4. 

Lustre. — Wax-lllce, greasy or earthy, usually feabl«; 

also silky. 
Color. — Ligbt to (UA gnm, yellow, brownish red, nearly 

white, and variegated. 
Streak. — White. 
Oonchoidal fractoio when massive. 
Tough. 

Translucent to opaque. 
Feels amooth and sometimes slightly greasy. 

B. B. — Fuses only in thin fibres and then with difficulty. 

Occurs usually comput maafllve or coBrse to fine 
fibrous, like Asbestus (p. 152), theae two habits being often 
banded; more rarely foliated or as pseudomorphs. 

The compact material is microscopically granular or 
fibrous and felted, and the fibres of the fibrous variety 
are often easily separable and are usually flexible. 



Massive, green material which is translucent even i 
thick pieces. 

CHBTSOTZLI!. 

The fibrous habit. 
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TXBD AirnQUI or QPRKULODX 

A miztura of compact Serpentine and Calcite (p, 107); 
other granular or inegulArl^ a^regated. 

Compare the compact material mtli CryptocryBtcdlme 
Quartz (p. 68), Datolite (p. 179), Gamierite (p. 216) and 
ChryBocolla (p. 223). 

Compare Cnrysotile with ABbestus (p. 152) and Crod- 
doUte (p. 154). 

Serpentine takes a high polish and is much used as an 
ornamental atone, particularly the Verd Antique. 

Chrysotile makes a very fine quality of commercial 
asbeatuB. 
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■i^jao.+HA 



■ to dun. 
Color. —^ffli g wn . 
Stnak. — aoeoiah wliite. 
Brittle. Condioidal to onevea fractal^ 
Opaque to bvnduoent. 
Onty ntrdf adberea to the tcxigoe. 

B. B. — DecrepitAtes but does not fuse. 

Occurs in* 

aarfaee uid bsfs a nodnler sl 

OHnpaie witli Serpentine (p. 214) and CIutsocoIU 
(p. 223). 

Tbe chief source of Nickel but it is aud that the aqiply 
is greater than the demand. 
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48A. UL0.H^&Si,O,^ HkidMii 1-1^ 

Lustre. — Wax-Uk* to poarlf on cloftvage luo. 

Color. — Whlto, llffht gnm, greenish gray, dark green, 

brown, red, silvery white. 
Streak. — White or greenish. 
Cleavage. — Potteet bauL 
Thin platM sn flexOda hot not vlMtle> 
Sectile. 

Tranepaient to translucent. 
IMi gTBuy or soapy. 

B. B. — Whitens and splits but is practically infuable. 

Occurs usually loUated nussivo; also coarse to flno 
granular or compact; sometimes fibrous {pseudomor- 
phous). Crvstals (indistinctly orthorhombio or mono- 
clinic) are aunost unlmown. 

Yarietiet. 

BTKA.T1TE or BOAnTOm. 

Coarse to fine granular maaaes which may be as haid as 
2.5 due to admixture of impurities. 



which is soft enough to mark on doth. 

Compare the foliated material with Brucite (p. 106); 
Huscovite (p. 202) and Gypsum (p. 205). 



Huscovite (p. 202) and Gypsum (p. 255). 

Compare Soapstone with Chlonte (p. 210), Serpen 
(^. 214), KaoUmte (p. 220) and Pyropbyllite (p. 221), 
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Can be mwn into slabe and lued to line fomaoes, 
hearths, etc., or carved into imagefl and trinkets. Is used 
as chalk for markin g on black-awards or cloth and to re- 
move greaso-«pota from the latter. Also employed to 
adulterate sugar, flour, aod paint and in the manufacture 
of porodain, poliahing powder (for Verd Antique, Ala- 
barteo', and ^asa), liumcanta, gas-jets, tinted plasters, 
paper, soap, leatber dressing, "Talcum Povder," date- 
pencils, etc. 
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485. SlPIOLm. H.Mg,Si,0„. BwdnMB S-SJS. 

Lustre/ — DnO. 

Color. — Vliito, grayish, yellowish or reddish; rarely 

bluish green. 
Streak.— White. 
Opaque. 

FmIs TB17 Bmootb. 
8.0.-1-2. 

B. B. — Practically infusible but may spht, blacken and 
give a burnt odor, then turn white. 

Occurs in tough, earthy mimiM which are light enou^ 
to float on water when dry; also, rarely, fibat>us. 

Compare with Mountain Cork (p. 152} and Kaoliuite 
(p. 220). 

Used in making fine tobacco pipes and in some places as 
a building stone and as a substitute for soap. 
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KAOUN Dmsum. 

491 UOUMZR. HJ^^kjO^ HndMM MJ. 

Iriutre. — Dun to peaii^. 

Cdor, — Wbfto, gn^', jeOoiriah, browniah, MiriiA, nddirii. 

Stresk. — Some u the coIcm'. 

Condundal to uneven fracture when muHre. 

Opaque to translucent. 



Oftan muMilh or grMMfr to tiM ti 

ConuDonly plastic. 



B. B. — Infusible. 



Occurs usually in cam p aet, tla^Ska, or Ioom, tuaalj 
aaawM which are often made up of micnncopic peeudo- 
hexagonal mouoclinic crystalB or scalea. 

Is the principal constituent of clays. 

TIm odor ii dlatlnctlTe. 

It is the chief constituent of china, porcelain, stoneware, 
fire-bricks, fuicy tiles, etc 
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4B7. FTBOPaZUJR. HAl^O,. HWdHMt 1-S. 

Lustre. — Folia are pearly; massive kiads are dull. 
Color. — Wtalta, brown, green, yellowish, gray. 
Streak. — White. 
Cleavage. — Pwfect baaal. 
TiTi™'"^ ara flaxlblB but not olaatle. 
Traoslucent to opaque. 
Vsda STMsy or lo^iy. 

B. B. — Whitens and fuses on the edges with difficulty. 
The radiated variety exfoliates into f&n-liice 
forms. 

Occurs usually in radiated lamellar or bladed aggiag^atM 
or somewhat fibrous; also graaular to compact masaiye, 
the latter being sometimes slaty. 

Compare with Talc (p. 217). 

The massive variety can only be distinguished from 
Soapstone (p. 217) by the B. B. teat for Mg and Al. 



slate pencils 
Seellg.78. 
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CONCLUDING DIVISION. 

(CaSiO.) 
803. THUnUSm. }CaCO, i +15H,0. Hardnesa3.5. 

tCaSO, J 
Lustre. — DnlL 
Color.— Whlta. 
Streak.— White. 
Brittle. Sub-conchoidal fracture. 
Tranalucent. 



B. B. — Swells up and colors the flame red but is infu^le. 
■flaiTewaa ylgoranslf in coU HOI. 



Occurs in conqwet grannlar or aUgWj flbroiu ttimibb 
wUeb are often emmbling on Um nufaM and flrm is tbe 
Interior. 

tTinaSr uiodatod vlth Pectolite (p. 148), Piahnito 
(p. 184) or ioste of the ZeoUtee. 
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B04. OHBTBOOOLLL CuSiO.+2HA H«rdiL«U 2-4. 

Lustre. — Vitreoue to dnU. 

Color. — Bios to blnlih £tmii or green'; sometimes black 
when impure. Oftsn spotted villi biown or en- 
tirely brovn when mixed with Limonite (p. 102). 

Streak. — White when pure. 

Brittle. ConchoJdal frMture. 

Translucent to opaque. 

Unull7 adheres stronglr to a dry tongas. 



Occurs in smooth, asuupbons masses, opal-like incrus- 
tations or seams, earthy, and sometimes botryoidal. 

Compare with Opal ^. 75), Malachite ^, 125); Oar- 
nierite (p. 21fl) and Turquois (p. 241). 

A rather unimportant ore of Copper and is sometimes 
used as a poor imitation of Turquois (p. 241). 
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TITANO-SILICATES. 

610. raAXm. Ca-nSiO,. HardnesaS-SA 

Lustre. — Adamantine to raslaooi. 

Color. — Brown to black, yellow; rarely, green or roee-red. 

Streak. — Usually white. 

Oft«n has a petfwt parting due to twinning parallel to one 

or both faces of a very steepf-^yianud. 
Brittle. ^^lUa <• • 

Transparent to opaque. ^l^/l. 

B. B, — Usually becomes yellow and then fuses easily 
with intumeacence to a yellow to black ^aas. 

Occurs usually in tabular or wodgs-iluvwl moooclinh 
eiTitalB M platy masslTA, rarely lamellar. 

LXOCOXXHX. 

A dull, white, opaque, usually granular 
alteration product. 



A synonymous name for the species but sometimes con- 
fined to the light colored varieties. 

Th« ^ipearanc* and manner of oconnwuw are nsnally 
dlitinctin. 

The trao^arent, colored varieties are sometimeB used 
as gems. 
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TITANOSIUCATSS. 



B14. A8TB<ffHnjJTE. JNa| j^JTi(SiOJ« 

'^ '' ' '* Hardnesfl3. 
LuBtie. — Bro&sy or pearly. 
Color, — Broiuw-TeUow to gold-yellow. 
Streak. — White. 

Cleavage. — Perfect bradiy-plnacoidal. 
OleaTif^ '""'•"'" are brittle. 
Transluoent to opaque. 



Occurs UAually in very alendar, bladad, micaceima erja- 
tala or ab^; rarely in distinct orthorhombio cryetals 
vith atrondy atriafed faces. 

The blades are usually very confusedly arranged, but 
are sometimes in stellate groups, and are usau^ im- 
bedded Is Qoarti (p. 68). 

The appearance and manner of occnmnce are dla- 
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NIOBATES AND TANTALATES. 

536. OaLDHBm. j^|Nb,0.. Hardnesa 6. 

Lustre. — Bright lab-metalllc to almost reuuous. 

Color. — Black, often iridescent, rarely brown. 

Streak. — Dark leddlah brown to black, 

Cleavage. — Good maero-piaaeoldal and fair broefay 

plnacoidaL 
Brittle. 

Opaque to translucent. 
8.G.— ±6. 

B. B. — Unaltered. If fused with KOH and boUed with 
Sn, a deep blue solution results. 

Occurs usually in ihort, prlamatlc orthorhombie cirstali 
or gronpa of parallel OTStala ; also massve. 
Uan^ found In veins in grBiiite. 



Variety. 

TAKTAUTX. 

Like Columbite but the Nb is more or less completd; 
replaced by Ta. The 8. O. is higher for Tantalite than 
for Columbite. 



Compare with Wolframite (p. 259). 
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Ce 


Fe 1 


Y 


C 


Di 


uoj, 


L. 




Er 



629. a&HABBEITE. 



Lustre. — High vitreous. 

Color. — Ooal-black. 

Streak. — Dark reddish brown. 

No cleavage. Oonchoidal ftactni*. 

Brittle. 

Nearly opaque. 

S. G. — 6.6-6.8. 



B. B. — Fuses with difficulty on the edges to a black 
glass. Often yields reactions for Fe. 



Occurs usually masBive or as flattened, disseminated 
grains; rarely in rough orthorhombic crystals. 



The qti^orance and S. G. are distinctive. 
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PHOSPHATES, ARSENATES, 
VANADATES, ETC. 



537. HONAZJTX. 



™.+ ii&.l- 



Hardness 6-5.6. 



Lustre. - 

Color. — Tallow, brown, browoiah red. 

Streak.— -White. 

Cleavage. — Oood to perfoct bMsL 

Brittle. 

Kearif tnusparent to opaque. 

S. G. — 4.9-6.3. 

B. B. — Infufflble but turns gray. 

Occurs maacdTs; as disseminated grains] ai rolled 
grains with OaniAt (p. 163), IIac>wtite (p. 89) and other 
beayy landi ; rarely in small to large a^ coarse mono- 
clinic crystals. 

The cleavage win diitbigaiih tUa from an s<w<iti '' miner- 
als. This cleavage can often be seen by cracking some of 
the grains on an anvil and A*fttYiinmg the fragments with a 
bana-lens. 

Thill is the chief source of tl» rare earths of which it is 
OonQKised. Some of tiiese are In great demand for use in 
maoufaoturing gas-mantiea. 
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APATEEB GROUP. 
S40. APAXETK. {9^ } 0>^f>a- HardaMa 4.6-B. 



ISa! W-o- 



Liutre. — Vitreoua to r^nous or dull 

Color. — Onaa, yellow, brown, gray, red, violet, white. 

Streak. — Whit«. 



Brittle. CoDchoidal to uneven fracture. 
Transparent to opaque, 

B. B. — Fuses with difficulty on the edges and nves the 
bluo-green F flame upon the addition of &,SO*. 

Occurs in pyranudal hemihedral het sgo Tu J erystab, 
tuoall; ahowtng the basal-^tlnacold and a flat pyrunid and 
a prism of ttio samB order, third order forms being very 
rare; also granular to compact massive and in duU gray or 
white masses, often globular or reniform, with 6 more or 
leas evident fibrous or columnar structure. 



ASPAAAaua STOira. 

Pale yellowiBh green crystals. 

PHOBPHOBm. 

Concretionary or stalactitic masses with a fibnmi ot 

scaly structure and a hardness of 4.5. 

PHOBI^ATZ ROOS. 
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B. B. tests ynSi often have to be uaed to distinguish 
the tnasBive varieties from nmilar species, particularly the 



After treatment vith H^0„ to form soluble phosphates; 
A^tite fonns the principal ingredient of most fertuizen, 
nio^horus is boo obtained from tins miDeraL 
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(Fba) Fb.P,0,.. Bud- 



Color. — OfMiia gny, fannro, onage, yeOow, white. 
Streak. — White or ydlowiBh. 
Brittle. Unena to si^MsonchcudAl fractum. 
Trannhiofint to opaque. 



B. B. — On ohanxul. fuaoe very eamly, yielding BoUimfttes 
of lead oxiae and duoride, Bi>d the ^obule (ai 
cooling has a polyhedral, dystalline form. 
In forceps, {pvea uue-graen Same. 



Ooenta osually in tearing cnnqiB c< p rinnatle pyra- 
fi^f ^^ iMulbadial Iwmtftj '^il ciysta li ill parallel peaUou! 

also in sin^e crystalfl which are hbubUt horizontally 
striated ai^an often barrel-shaped or uiow a hdlow 
basaH)inaooid and prism with perhaps a pyranud of the 
same order, third onler fonns being very rare; • 
lobular, botryoidal, fil»ous or granular. 

Oonqiare with Himetite Cp- 233). 

An ore (rf Lead. 
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661. Knunrm. (Pba) Pb.AB^,.. Hudneu 3Jl. 

Lustra. — Bwdnons to adamAntine. 

Color. —P«U 7*Iloir to brown; sometimes white or 

colorless. 
Streak. — White. 
Brittle, Unevea fracture. 
IVaiisIucent. 



-On charcoal, fuses very eanly, yielding BubU- 
mates of lead chloride and onde, and arsenic 
oxide, finally reducing to metallic R>. 



Occurs in tapwlnff gnnqM of prlsmatle pyramidal beml- 
hadral h exago n al eryitals in panDol position, like Fyro- 
moiphit« (p. 232) in habit; also in ffld>nlar grmrpt M in 
mammiUajnr cxurts. 



Compare with Pyromorphite (p, 232), 
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(FbO) Pb«VdO^ Haidsefla 3: 

n fracture. 
Color. — Dmp nd, reddiah brown, ydlowuh tmtwn or 

yellow. 
Stnak. — White to yellowish. 
Brittle. /Uneven or flat conchoidal fracture. 
Translucent to opaque. 



Occurs usuaDf in tluiftf crystaUind, piteiiiatk i^n- 
wriJai JMwnrtiaAr ai |iBxaff<aial GrTStttlSr fpftifn slunrins Hiird 
otdgr ^omu and » holiow baaaHwriac-otd ; alao in parallel 
g^tmiagp, rounded forms, and crusts like Fyiomor^iite 
(p. 232) and Mimetite (p. 233). 



Tlw OTMalliution and color an uanally dUtinctlTa. 



cGoogk 



PHOSPHATES, ARSENATES, VANADATES. 286 
APAIira OBODF. 



Cryttattimtum. — Pyramidal hemihedrsi hexagonal. 



AddiHondL — Though of differing hardness, tKey can 
all be Bcratched with a knife and ndne 
ehowB cleaTage, 
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HISCEIXA}(EOlTS PHOSPHATES, 
ARSENATES, ETC. 

BO. OUVUUTE. Cu.(OH)AsO«. HardDeas 3. 

Laatn. — Vitraoua or adMoantiaeto^lkj. 

Oolor. — OltTC-giMB to ydlow or brown. 

Streak. — (Hive-greeii to Iwown. 

PncticaDy no deavage. Conchoidal to uneven fnetan^ 

Brittle. 

Nearly tTBoqiBnnt to opaque. 



B. B. — On charcoal, fuses eaaly aitd vttii a sudden and 
q>arlding combusdon, ridding tbe euMuoate of 
aisenic onde, a metalUc dobule of arsmide of 
copper, and a bluielL green flame. 



Occurs in neadto-Hke nthoAoniUG OTstali fonniDf 
Tehnty erusta; more rarely, in indisUnctly fibrou^ granu- 
lar or earthy, nodular maasea. 



Unully aisodatad with limontts (p. 102), Malachite 
(p. 125), Quarts (p. 68), Barite (p. 247). Oalate <p. 107), 



The colcr and ■■""■'*' of oceuiiliv >n unally dto- 
Ad unimportant ore of Copper. 
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874. ZtiZDUTB. 2A1F0. . (Fe^) (OH),. Hardness 5^. 

Lustm. — Mtreous to dnlL 

Color. — Aitm-bbM. 

Streak. — White. 

CSeavt^ — None. ' Uneven EractuTB. 

Brittle. 

Opaque. 

B. B. — In the forceps ia infumble but whitens, cracks, 
swells, and faUa to pieces, coloring the flame 
bluish gieen, particularly when moistened with 

Occurs in vnHiy nyramidal monodlnic erystals which 
an often twinasd parallel to the ortho~pinacoid, the 
twuming plane appearing to be perpendicular to the C axis. 

Compare with Turquois (p. 241). 



na. 81.— Tirin. 
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nr. TlVUinn. Fej>,0, + SSfi. Hardiwu IJHL 

Lustre. — Vitreous to dull 

Color. — bdigO-Uoa or green, deepening on exposure to 

the light. Golorlesa before exposure. 
Streak. — Xndlgo-bhw. The cxtlorless or light colored 

material gives a colorless or bluish stieak whidi 

soon changes to indigo blue. 
Cleavage. — Perfect piaacoidaL 
Sectile. Flexible la thin laminae; otherwise brittle. 
Tranqiarent to opaque. 
Dichroic. — Green and blue. 



B, B. — Fuses very easily to a black, magnetic dobule, 
coloring the flame bluish green, particularly after 
moisteniDg with HjSO,. 

Occurs usually in radlatintr, bladed tcgnB^lM ot mono- 
cllnie crystals; also fibrous, incnisting or in earth; 
masses replacing organic mat«naL 

Compare with Ajturite (p. 12S). 
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Lustre. — Dull to vaxy. 
Color. — Briffbt cnen. 
Streak. — lake color. 
Splintery fracture. 
Nearly opaque. 



B. B. — On diarcoal, fuBM with a sudden and sparkling 
combustion to a red alag-Iike maas. In the for- 
ceps, fuaes, yielding an emerald-green flame. 



Occurs In noall botryoldal or globular jdmmmm wlilcta 
ahow nisithar a flbrona or radiatliig ■traeton, being amor- 
phous; rarely massive. 



Compare with Malachite (p. 125). 
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Lustre. — PBirly or brilliant vitreous, 

Color. — Gnen, white, yellow, cdoiieeB, blue, gray, brown, 

bkck. 
Streak.— White. 

Geavage. — Good brachy-pinact^daL 
Brittle. 
Translucent. 



particlee, but does not fi 



Occun in bwniapharicil or globular aggregatea of indis- 
tinct orthorhombic crystals with a crj'stalline surface and 



Compare with Frehnite (p. 184) and Thomsonite (p. 198). 
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643. TnSQTTOIB. AlFO. . Al (OH). + H^ + nCu. 

HwduMH 6. 

LuBlxe. — DnD to feebly waxy. 

Color. — Deqt bins to apple greea. 

Streak. — White or gieeuifih. 

deavage, — Nono. Conchoidal fractun. 

Kather brittle. 

Neatly or quite <q)aque. 



B. B. — In the foroepa; infusible but turns brown and 
becomes glassy. Yields P flame with H,SO( and 
Cu flame with HQ. 



Occurs usually in amon^na or OTptociyBtallias 
sodnlsi or y^Aia; also stalactitic, incnistiDg, as dissemi- 
nated grains, and in rolled masses. 



Compare with Malachite (p. 125) , Amazon Stone (p. 133) 
and Chrysocolla (p. 223). 



It makes a popular and valuable gem when of good 
color and hardness, but is very easily imitated. 
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BORATES. 

698. BOUOm. HgAB,.0„. Hardness 4.5 or 7. 

(See below.) 
Lustre. — Vitreoua. 
Color. — Colorless or white; sometimes grayish, jreDowish 

or greenish. 
Streak. — White. 

Brittle. Conchoidal to uneven fracture. 
Transparent to opaque. 

The massive variety often contains soluble salts which 
^ve it an astringent taste. 

B. B. — Fuses easily with intumescence to a white, pearly 
^aaa, giving a yellowish green flame. 

Occurs in <""""*■< hamUwdtal isomafarlc eiTttals which 
are usually isolated and imbedded; also in snow-white 
earthy masses. 

UsuaUy associated with Anhydrite (p. 251), Gypsum 
(p. 255) or Salt (p. 61). 

The hy ^wfs a of crsrstals is T and of ths maadrs natBrlal 
4.B or much less. 

Variety. 

BTASSTDBTm. 



Compare the crystals with Zunyite (p. 162). 
Compare the massve material with CSialk (p, 100) and 
Borax (p. 244). 
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704. OOLDfAHin. Ca3.0„ + SHA B«diiMi4-U. 

Lustre. — Brilliant vitreoua to dull. 

Color. — White, coloileae, yellowish, grayish. 

Streak. — White. 

Cleavage. — Patfeet braehy^^lnacoldtl, 

Brittle. 

Transparent to opaque. 

B. B. — Decrepitates, exfoliates, and fiises imperfectly, 
coloring the flame yellowiah green, 

Occurs usually as g»odes of transpmnt, colorleH, com- 
plaoE monoeUiiic ei;st>Ii in the maiain matarlat; also 
deavable and chalky or porcelain-like maaaiTe, 



Loosely adherent, chalky masses. 

PAHSKBMITX. 
Compact, porcelain-like maaaes. 

Compare the crystalliied material with Topaz (p. 174), 
Heulandit« (p. 192), Stilbite (p. 193) and Gypsum (p. 255). 

Compare the massive mat^ial with Chalk (p. 109) and 
C^yptocrystalline Quartz (p. 71). 
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M4 BASIMXai or aUMERALS. 

wr. MUX. NaJBA + HHA Brt 

Lntre. — TitmoaB aricHHi^ to ML 

Color. -nm; !■■ ■ r iip»Ti*,tti 

Stndc — White. 

Bativbnttle. OoBdwidal hM*iiM, 

TBBipaRot wim tet fnnBd but tinri— w Mrtly and 



Mm » JhnwwMK ifcafci *Mfc^ b«it thii ■ not afaong. 
B.B. — SMlb pcatly, fiaaDjr fMiii. imBj to a tni»- 



ft co u a tituni t of the nine, and ■ 
auMaii — ■o m e Um cB 
Bmd of Bofsx lakes. 



Is med in peat qoaatities in man j arts and tndea. 
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Til. VBUIUIITI. See below. HudnesBfi.S. 

Lustra. — Plteh^lks, aub-metallic, duD. 

Ctdor. — Nearly bt&ck; Bontetimea gF&jiah, (^eecish or 

browuiah. 
Streak. — OUTa-gnan, gray, dark brown. 
Brittle. Conchoidal to uneven fractura. 
Opaque. 
8.0.-8.4-9.7. 

B. B. — Infiullila, or sliehtly rounded with great diffi- 
culty on tbfi edges. 
CKves the bead tests for Uranium. 

Occurs botryoidal or granular maaedTe and, rarely, in 
small isometric crystals. 

The composition is very variable and complex but it 
may be sua to be a uranate of uranyl (UO,) and Lead, 
usually With Thorium or Zirconium and with the metals 
of the Iianthanum and Yttrium groups oft«n present ; also 
Nitrogen, Calcium, water and Radium are always present 
in smsll quantities; also Iron as an impiuity. 

Compare with Samarakite (p. 227). 

This mineral is the chief source of the Uranium com* 
pounds used to color glass and porceliun, and is also ia 
demand for radio-active experiments. 
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ANHYDROUS SULPHATES, 
CHROMATES, ETC. 



710. THBUBIUTX. Na^«. 

Lustre. — QnuMy Titnoni. 

Color. — White, ^wjkh, twowitiah. 

Streak. — White. 

Cleavage. — Practically none. UiteveQ fnctine. 

Rather brittle. 

Tranaluceat to traoqnrent. 

TartM bittar ud ul^. 

B. B. — Oa charcxMl, fuses euily to a maas which will 
stain clean silver, f^viag a deep yellow flame. 

Occurs usually in taboUr ortboriiombic OTBtala with 
rough Uem and pointod onda, aithar alnqtlQ or aa croaaod 
twins; sometimes pyr&mkUl in habit, or masave; also 
as an efflorescence on alkaU earth. 

The taita and i^qwarance ue dlcUnctiro. 

See Fig. 82. 
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B&Bmi GR09P. 

n>. BABITK. BaSO,. HuAwn S.»4.S. 

Lustre. — Vitreous; aometimee pearly on the basal-pina- 

coid. 
Color. — White, yellow, gray, Uue, brnwn, red. 
Streak. — White. 
Caeavsge. — BerfMt baul and Ui prismattc, the aii|^ ci 

the latter being lOI" 38^. 
Brittle. 

Tran^aieai to opaque. 
S. G. — 4.»4.e. 
Sometimee fetid when ru&bed. 



Occurs in w«ll formad wtttorlionibii] oyatalB (see 
below), aggregates of indistinct tabular crystals united 
parallel to the flat faces, and cleavable masMS ol stndffht 
or curved lamellae ; also granular, fibrous, earthy, in globu- 
lar forma, and like banded stalactite. 



Found ve^ commonly as part of the gangue of metaUic 
ea, especiaUy those of lead. 



ores, 



Crystals. 

Most of these fall under one of the following habits; 

1. Rhombic Tabular. The basal-pinacoid and prism are 
the main forms, the flattening being parallel to the 
former. 

2. Rectangular Tc^mlar. llie basal-pinacoid and macro- 
and brachy-domes are the main forms, the flattening 
being parallel to the first. 

3. Prismaiie. The elongation is usually parallel to the 
B axis with a macro-dome as the most prominent form. 
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Rarely the elongation is parallel to the C or A axes. 
Broken crystals can always be oriented by means of 
the cleavage. 



Some varieties take a fine polish and look like, and are 
used in place of Marble (p. lOS). Considerable amounts are 
used to give weight to ])aper and great auantities are con- 
sumed in the adulteration of white leaa, the adulterated 
artide being in some respects better than the pure lead. 



See f^gs. 83 and 84. 
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Color. — Ucbtbliu, white, reddkh. 

Streak. — White. 

Cleavage. — Good baul and poor prismatle, the angle of 

the latter being 104° 20*. 
Brittle. 

Traneparent to nearly opaque. 
S. G. — 8.96-3.97. 

B. B. — Usually decrepitates and fuses furly easily to a 
white pearl, yielding Sr flame. 

Occurs in oithorhomblc cirstab wiQi the habtta ot 
Barltfl (p. 247) ; also cleavable maasive, granular, fibrous 
and radiated ; sometimes globular. 

Often auociatad with Sulphnr (p. 3) ; also in beds of 
limestone (p. 109), Gypsum (p. 265) or Salt (p. 61). 

Compare with Barite (p. 247). 

Is a source of the strontium nitrate used as " red fire " 
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m. AMUJOan. PbSO.. Hardnes 2.75-3. 

Lustre. — neb «J» n>MlMn a to vitreous when in crystals; 

rMinotu to dull vhen massive. 
Color. — White to coloitess; also gray, yellow, and light 

green or blue. 
Streak. — White. 
Cleavage. — Twy poor basal and prismatic; ustuDy not 

^iparsDL 
Very brittle. 
Transparent to opaque. 
S. G. — 6.12-8.39. 

B. B. — On charcoal, decrepitates and fuses veiy easily 
to a globule which is milk-white on cooling. Id 
R. F. is reduced with efTervcscence to metallic 
Lead. 

Occurs in more or less distinct orthorhombic ciTstala in 
caTltiaB in Galenlte (p. 26), being formed by alteration of 
that mineral; commonly in concttntrie layen arotrnd, or 
pseadomoiptaoiiB ^tor Oalenita, frequently showing its 
rectangular cleavage by bands of ccdor along the come; 
sometimes stalactitic or in nodular forms. 

Compare with Cenis^te (p. 122), Barite (p. 247) and 
Celestite (p. 249). 

An ore of Lead and frequently carries Silver. 



cGoogk 



ANHYDROUS SULPHATES, CHBOMATES. 251 

722. AHHTDRITE. CaSO,. Haidneas 3-3.5. 

Lustre. — VitreoUB or pearly. 

Color. — Oraf, bine, whit«, brown, reddish. 

Streak, — White. 

Cleavage. — Perfect to good, parallel to basal-, brachy-, 
and macro-pinacoids— paendo-«tibic. Not 
apparent on most massive varieties. 

Brittle. 

Trau^ucent to opaque. 



Occurs cleavable massive, yielding rectanpilar frag- 
ments and coaiw to flue granular — marble-like; also 
fibrous, lamellar or columnar; rarely in orthorhombic 

crystals. 

Variety. 
TULPIimE. 

Scaly, granular, siliceous material. 

Compare with Halite (p. 61) and Calcit« (p. 107) . 

Vulpinite is cut and polished as an ornamental stone. 
Anhydrite absorbs water and swells, so cannot be used 
for building purposes. 
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SARITE OBOUP. 

Members. — Barite, Celestite, Anglesite, Anhydrite. 

Composition. — Sulphates. 
Cryslailizalion. — Orthorhombie. 



Additional. — Alt are about 3 in hardness, and all have 
some degree of cleavage ia three direc- 
tions. 



-Tbensrdile, Bom Lake. Califomi 



Pia.as. — Bulte, Aapeo, Ootorado. 
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Fia, 84. — Batit«. Cumberland, England. 
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72fi. OROOOin. PbCrO«. Hardness 3-3.5. 

Lustre. — Adamantine to vitreous. 
Color. — Brlglit cuneUan-red. 
Streak. — Oian^-'yellow. 

Cleavage. — Good prismatic at angle of 86" 19', but cleav- 
age faces are often rough and deeply striated. 
Very brittle. 
Translucent. 
S. G. — 5.9-6.1. 



— On charcoal, fuses very easily with a sudden and 

sparkling combustion, reducing to metallic lead, 
giving a sublimate of lead oxide and finally yield- 
ing a residue of chromium oxide. 



Occurs usually in deep^ striatAd, coltiinnar or prismatic 
aggregates ; rarely in distinct monoclinic crystals of varied 
habit but usually prismatic; sometimes granular. 



Compare with Realgar {p. 18), Vanadinite (p. 234) and 
Wulfenite (p. 262). 
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HYDROUS SULPHATES. 

746. OTPSDH. CaSO, + 2H,0. HardneaB 1.6-2. 

Lustre. — Pwtrly, silky, vitreous, dull. 

Color. — Whita, gray, red, yellow, blue. Sometimes 
brown or black when impure. 

Streak. — White. 

Cleavage. — Very perfect clino-pinacoldal, fair ortho-pina- 
coidaJ, and fair parallel to the positive unit 
pyramid. The last two cleavages luually 
t^Dpear as cracks at an angle of 114° In the 
polished laminae aftorded by the perfect 
cleavage. 



Transparent to opaqiie. 



- Becomes white and opaque and fuses easily, 
yielding Ca flame. 



Occurs in well-formed nu>noclinic cryatals which are 
sometimes twinned in " swallow-tail " forms, and foliated, 
compact, yrannlar, fibrous, and cleavable massive. 



Crystals and transparent, cleavable plates or strips. 

SATIN SPAB. 
White and delicately fibrous with a silky lustre. 
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White or delicately shaded, finely granular material. 

BOCK-OVnUM. 
Impure, dull colored, scaly to compact material. 



The pure varieties when calcined and groimd form 
placer of Paris and the impure material is used in many 
cements. Satin Spar is used iu cheap jewelry and Ala- 
baster is easily carved into beautiful statues, vaaes, etc. 
Gjiisuni is also sometimes powdered and used to improve 
aoib. 



See Fig. 86. 
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800. ALUKITE. K,0.3A1A-4S0,.6H,0. Hardness 3. &-4. 

Lustre. — Dull when massive; vitreous when crystalline. 
Color. — White with a very faint flesh tint, sometimes 

grayish. 
Streak. — White. 
Qeavage. — Practically none. Otmchoidal tractuie when 

mABsiTa, uneven when crystalline. 
Transparent to nearly opaque. 

B. B. — Decrepitates, but is infusible. 



Occurs usually porous granular to compact ei3iito- 
crystalUne; the latter being often intermixed with sili- 
ceous material; also in nearly cubical rhombohedral 
crystals or druses of the same in the massive material; 
sometimes fibrous. 

Cracks and cavittoB in the masuTO autorlal are usually 
coated with Limonite (p. 102). 

Compare with Chert (p. 72) and Magnesite (p. 112). 

By calcination, soluble sulphates arc formed. These, 
when evaporated, yield Roman alum which is highly 
valued by dyers, because, although colored red by iron 
oxide, it contains no chemically combined iron. 

Alunite rock is sometimes used for millstones. 
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Fio W —Gypsum. MshoD 
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TUNGSTATESAND MOLYBDATES. 
8U. WUntAHnC. (Fe^)W04. Hardness 5^.5. 

LuBtre. — Sub-metallic. 

Color, — Black or dark gray. 

Streak, — Dark brown to black. 

Cleavage. — Pwfect brachy-pinacoidaL 

Brittk), 

Opaque. 

S. G.— 7.S-7.8. 

B. B. — Fuaes eaaiJy to a cryatalline, magnetic globule. 

Occurs in coarsely columnar or bladed aggngtXia wlUi 
the cl«aT>g« prominent; also frequently in pseudo- 
orthorhombic, monoclinio cryatala whicii are usually 
bladed and vertically striated; sometimes coarse to fine 
gmmlar* 

Compare the deavable material with Huebnerite (p. 260) . 
'CompsEe the granular msterial with granular U^ietite 
(p. 89). 

Wolfr&mite is used in large quantities in the JBauufacture 
of " tungsten steel " and various tungsten salts. 
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818. UUSUiUUTE. MnWO,. Hardneaa &'fi.5. 

Lustre. — Submetollic or bronaa-llka to realnons. 
Color. — Brown or nddlili brawn. Sometimee black. 
TUn fnenunU «ra olton nd br tnoimiMod UJiUi 
Streak. — Brown. 

Cleavage. — Porttct br»cliM>lii*W>HI«li 
Brittle. 

Traualuceut to opaque. 
S.G.— 7.2-7.6. 

B. B. — Fuses with difficulty to a dark ^obule. 

Occurs in ndlatLng, bladod tggnftm with a rou^ part- 
ing along the broad faces, readily yielding plates in this 
direction, this parting being more prominent than tiie 
cleavage. 

Often forms Teins In Qnarti (p. 68). 

Compare mth Astrophyllite (p. 225) and Wolframite 
(p. 269). 

Used in large quantities in the manufacture of " tun^ 
sten steel" and various tungsten salts. 
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SCHEEUTE GBOUP. 
814. SOBKKLin. CaWO«. Haidness 4.5-5. 



Lustre. — Vitreoue to ^ 

Color. — Pale yellow, brown or gray; sometimes whit«, 

green, reddish or orange. 
Streak. — WUte. 

Practically no cleavage. Uneven fracture. 
Brittle. 

Translucent to transparent. 
S. G. — B.9-6.1. 

B. B. — Fuses with gi^eat difficulty on thin edges. With 
salt of phosphorous forms a giaae which is color- 
less in the oxidizing, and blue in the reducing 



Occurs in well formed pyramidal hemihedral tetragonal 
OTBtsls — either individuals or in druey crusts — usually 
pyramidal in habit but sometimes tabular parallel to the 
basal-pinacoid; also granular massive. 

Compare with Zircon (p. 173.) 

TTsed in the manufacture of " tungsten steel" and varioua 
tungsten salts. 
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n>HoO, Hardnen 2.75-3. 

Lustre. — Kaitnou to adammtiDe. 

Cobr. — Bri^t ndtaonagB; aametimeB brawn, piqrlab 

white or nearly colorleas; iwdy green. 
Streak. — Wlute. 
Cleavage. — Good pyrainidaL 
Vmt fragile and brittle. 
Nearly traii^>aient to nearly opaque. 
8. G. — 6.7-7. 

B. B. — On charcoal, fuses very eanly, yielding lead oxide 
sublimate and finally a metaUio globule. 

Occura usuafly in. 4icfaledtf tabslas pjWBidal bend- 
hedrai tetngonal eryttals, sometimes very titin and show- 
ing the baaat^inacoid and second order pyramid as 
common, aud uie third older pyramid as rare, forms. 
Less frequently the crystals show short, rounded prisma 
OE are pyramidal in habit. 

The mineral also occurs granular massive and some- 
times the crystallisation is so indistinct that the maa 
iqjpears platy. 

Always associated with other Lead one. 

Compare with Vanadinite (p. 231) and Croocdta (p. 254). 
An unimportant ore of lead. 
See Fig. 89. 
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SOHKEUTE OBOUP. 

Members. — Scheelite, Wulfenite. 

Composition. — Tungstates and molybdates. 
CrystaUixation. — Pyramidal hemihedral tetragonal. 
The group is otherwise not well characterized. 



B, Gladstone. Colorada. 



Fla. 89.— WuKnite, AriianA. 
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(7) OABHOnTE. See below. Hudneu About 1. 

Lustre. — Dull to slightly reaioous. 
Color. — CftiuuT-yellow. 
Streak. — Lemon-yellow. 
Brittle. Uneven fracture. 
Opaque. 

B. B. — In forceps or on charcoal, fuses easily with intu- 
mescence to a duU-lustered black globule. 

Occurs as a powder or in loosely cohering to compact 
earthy masses. Usually intimately mixed with Quartz 

Sometimes associated with an olive-green Vanadium 



Compare with Sulphur (p. 3) and Orpiment (p. 19). 

This does not seem to be a homogeneous substance but 
appears to be made up of several unidentified minerals. 
In general, its composition may be said to be a vanadate 
of Uranium and Potassium, containing many other bases, 
including Radium. 
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HYDROCARBONS. 
OZOOBBITE. CnH„ + ,. HardnsM ± 1- 

Luatre. — Way. 

Color, — Brown, yellow brown, yellow, green, and colorless 
to white when pure. The Brown material is 
sometimes green by transmitted light. 

Streak. — Light-brown to colorless. 

Ualleable. 

Translucent to nearly opaque. 

TMlB erea^, and has a decided odor. 

S. G. — .8&-.90. 

B. B. — Puses in a match flame. 

Occurs in atructureless or foliated masjiea which look 
like, and poBsess all the properties of Bees-waz enasft its 



It ia a natural Paraffin. 
The appearance Is distinctive. 
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C„H„0. HirdiwH ftd^ 

Luatre. — Badnoni. 
Color. — TaDow, reddish, brownish. 
Streak. — White. 
Ooncboldal fracture. 
Brittle. C&n be cut Teiy easily. 
Transpareat to opaque. 
S. G. — 1.05-1.096. 

On being rabbod U bvcomw nagatiTCly slBctrifled ud will 
then pick iq> unall plecoa ol P4>er. 

B, B, — Melts very easUy and pves off dense whitfl fumes 
with a peculiar aromatic odor, irritating to the 
nostrils. 

This ia a fos^ gum or resin which is usually found in 
loose deposits along coasts, sometimes being washed up on 
beaches by the waves during storms. 

The appearance, Boftnesa, and Ughlaiees ue ehuaetMiBtie. 

Used principally in jewelry and for die moutb^iecea of 
fine pipes. 
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VtrBMMXnt. C»H,„^+. nin to thkk Hold. 

Lustie. — Onuy, watery. 

Color. — OnanlslL brtrwn to bUek; also colorless to daik 

yellow. 
IVanslucent to transparent. 
8. G.— 0.6-0.9. 
Hu a diaagnoaUe, " oily " odor. 

B, B. — WiQ bum readily when ignited irith a match. 

Occurs impregnating sedimentary rocks or collected in 
cavities in the same, usually beneath gently undulating 
anticlines. Sometimes seep " ' ' 

indined strata, forming pools. 



VarieHea. 

There are many varieties based on composition and 
fluidity, Petroleum varying from a thin, watery liquid, 
too inflammable to be used in Ughting, to very thick, 
viscid fluids, and passing, by loss of the lighter naphthas 
through evaporation, by insensible gradations into the 
paraffins, bitumens or asphalts. 

The uses of Petroleum are well known. 
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AaPHUTtW. Mixtures of differ- „ 

ent liydrocarboQS. 

Lustre. — BmIhou, pitcta-Uke, dull. 
Color. — BUck, brownish black. 
Streak. — Brown. 
Conchoidal to imeven fracture. 
Brittle. Can be cut very easily. 
Opaque to transparent. 
S.G. — 1-1.8. 
Odorisb 



Found impregnating, or filling cavities in rocks of all 
ages, but the most important deposits are in the form of 
" lakes " or beds on the surface. Such <tepoaits as the 
last mentioned are probably always comiected with rocks 
containing bituminous material or organic lem^ns. 



There are many varieties based upon the compo«tion, 
ease of melting, and various physical features. 

Compare with Coal (p. 269). 

The uses of Asphaltum in street-paving, roofing, as a 
wood preservative, etc., are well known. 



cGoogk 



HYDROCARBONS. 269 

OOAL. O^genated Hydrocarbons +. Hardness .5-3. 

Lustre. — Sub-metallic to dull, also resinous. 

Color. — Black to brown, sometimes iridescent. 

Streak. — Black to brownish. 

Fracture. — Conchoidal to uneven. Rectangular jointing 

and parting common. 
Brittle to tough. 
Opaque. 

B. B. — Bums more or less freely without meltltig. 

Occurs interstratified with sedimentary rocks and beds 
of iron ore, having been formed by the gradual chanaes 
produced in beds of organic materials (chiefly vegetable) 
through the agency of pressure and more or less heat. 

Is usually massive but is sometimes laminated or deU- 
cately banded, the different bands differing in color. 



The varieties of coal are based principally on the amount 
of volatUe matter yielded by distillation and on the nature 
of these compounds. To a less extant the distinctions are 
based on physical characters. 

It is seldom safe to decide the class to which a given 
specimen of coal belongs without basing the determination 
on something besides appearance or physical properties. 



I^MrrE or BBOWH COAL. 

Non-coking often impure coals containing a large 
amount of v^tile matter. They are of recent origin and 
the name Lignite is often confined to those varieties which 
still plainly show the woody structure. Lignite is easily 
igoited. 

The color rai^jes from brown to pitch black and they 
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are aometimes so compact and hard aa to closely resemble 
Bituminous Coal or even Anthracite, but are usually eont- 
paraliTvIy Boft. Lustre oft«n tMlaoua. 



Hard, bUek Lienite irith a bigh lustra which takes a fine 
polish and is used in jewelry. 



Coking or non-coking cools with a very large amount 
{20%-40%) of volatile matter. 

The color is black, the texture firm and compact and the 
lustre usually bright or pltcby. 

Usually harder than Lignite and ■oftur than AnUiraclte. 

Easily ignited and bttmi with a aooty, ytOaw flame. 

(UUmXL or PAKROT OOAL. 

Very compact and «T«n in taEtore with little histn and a 
broad concholdal fracture. 

This is B variety of Bituminous Coal and may be either 
coking or non-coking. 



Hard, conqtact coal with a high, often ndimotallle 
Inatra. Usually contains less than 5% volatile matter. 
Ignited wltta difficulty and bona vitb a bhte flams. 

UNSEAL OOKK. 

Resembles artificial coke but is apt to contiun bitumi- 
Qous material and be more compact. It is usually plainly 
formed by metamorphism of coals in contact with igneous 
intrusions. 

fimfXBAL OH&BOOAL. 

A fibrous or powdery substance of t«n occurring between 
layers of coaL It is soft and soils the fingers. 
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0OMMI! W"T A T.T .T TMTOKTAWT OSES. 

Id the following table, the figures after each name of an 
ore indicate the percentage of the element specified which 
the pure mineral contains. When this is variable or ia 
merely mechanically included, an interrogation mark takea 
the place of the above-mentioned figure. 

Important ores are in hBavy (ac« type, less common 
species are in lighter type, and minerijs which are only 
occasionally mined and treated for the element specified 
are in italics. 

Each group is arranged in the order of decreasing im- 
portance. 



ALUMIMUH 

Bkuxlta (73.9),CryoUte (12.8). 

AHTiHQNT. 

Btibnlts (71.8). 

ABSEHIO. 

Araenopyilts (46), Smalttto (71.8), Oobaltlto (45.2), 
Niccolite (?), Enargite (Ifl.l). 

OHRQHIUH. 

Ohromite (46.2). 

OOBALT. 

Bmahto (?), Cobaltite (35.5), ATsenopyriU (f). 

OQPPEB. 

Hative Oopper (95), Ohalcopyiita (34.5), Bgniit* 
(55.5), Ouprite (88.8), Malachite (57.5), Chalcocite 
(79.8), Enargite (48.3), Tetrahedrite (?), Azurite 
(55.4), CoveUiU {68.4), CkrysocoOa (45.2), AtaeamiU 
(62.4). 
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UtaOn Oflld (99.8), PTtlte (?), ^Inudto (24.5), 
OaUTOiito (39.5), Obalcopyiito (?), Hessite (7), Pet- 
zite (25.5), Galenite (7), ArsenopyriU (T), StUmiU {t). 



Henutite (70), Limontta (59.8), lUciMtUs (72.4), 
Siderite (48.4), Goethite (62.9), Pyriie {46.7). 



ChUMiUa (86.6), OsmuUs (77.7), Angledta (73.6), 
Psvomoipblte (76.4), Mimetit« (69.7), Vanadinite 
(73.2), Wulfenite (56.5), TetrahedriU (T). 

tuamxnm. 

■agneoite (28.6). 



HXROnBT. 

fflmabiT (86.2), Native Mercury {.89). 



HQLTBDENnU. 

Molybdenite (60.) 



Ounleiito (7),PTTThottt« (T),Uillerit« (64.4), Nicco- 
lite (43.9), Chalcopyrite (t), ArsewpyriU (/). 



HatlT* PUdinim ( 
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ULTEB. 

Oalenita (?), OmagyiAtB (75.3), Pyiu^rHta (59.9), 
Pronatite (65.4), iii[entlt« (87.1), Tetrahedrite (7) 
Native Silver (95), Native Gold (?), Native Copper 
(7), Heasite (63), Petzite (43), Stephanite (68.5), 
Pyrite (/), Cfudcopyriie (?), Jamesonite (f), Slibnite 
it), Cemsnte (f), PalybaaUe (75.6). 

STBommni. 

fitronCiaiilto (56.8), Celeetite (45.7). 

suifsm 

Pyrita (53.3),HatiTO8uh)lmr (100), Pyrrhotite (7). 

TIN. 

Ousitsrite (78.6). 



WoUr«nlt« (60.7), Huebnerite (60.7), -ScAeeitte 
{63.9). 



Sphalerite (67), Smltluwiiita (^, OaUmine (54.1), 
Zincite (80.8), FrankliniU (/), fftCemite (58.4). 

Note: In the foregoing table, Marcaaite is included 
under Pyrite, and Tennantite under Tetrahedrite. 
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anjuL PBZoiB or oo(hi to tebt tdix gut gemb. 

Note: The value of gems depeuda upon four factors, 
i.e., (1) the color, (2) freedom from flaws and inclusions, 
(8) the hardness, and (4) the coefficieat of refraction. 

Vnlesa the color is unusually good and the material is 
uncommonly free from flawB, it will aeldom pay to try to 
market uncut gem materials if listed at less than $2.00 
per carat. 

Good frems are occasionally quoted, at lower figures 
than are nere ^ven and very large gems of the cheaper 
varieties often cost much less per carat than do smt^er 
stones, but these figures are probably fair average values. 
Large gems of the more expensive varieties usually cost 
much more per carat than do the small ones. 

The price charged by Lapidaries for cutting a single 
stone will vary from about $1.00 to $3.50 per carat accord- 
ing to the hardness of the mineral and the difficulties due 
to cleavage, etc., which are apt to be encountered. The 
cutting of Diamonds costs much more than this. When 
a great many stones of the minerals about 7 in hardness 
are cut at one time, a figure of as low as S0,20 apiece can 
sometimes be obtained if the stones are not over a carat 
in size. 

A carat is a weight of about 3.2 Troy grains or 1/2187 
■of a pound Avoirdupois. 

Uncut gem material is sold by the pound, or by the 
specimen if very valuable. 

Most of the gems on this list are described on the pre- 
ceding pages. 

Price per carat. 

Alexandrite $20.00 to $150.00 

Amazon Stone 50 

Amethyst (Quartz) 50 to 6.00 

Amethyst, oriental 5.00 to 30.00 

Aquamarine 4.00 to 20.00 

Azurite 75 to 2.00 

Seryl (Aquamarine). (See Aquamarine.) 

Beryl, pink 5.00 to 10.00 
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Price per carat. 
Beryl (Emerald). (See Emerald.) 
Bloodstone. (See Heliotrope.) 

Chrysoberyi $10.00 to $15.00 

ChiJBoberyl, var. Cat's Eye 5.00 to 20.00 

Chiyeocolia, siliceous 1.00 to 2.50 

Ch^prase 50to2.00 

Gtrine 1.00to5.00 

C3'amte 

C^TOophane 20.00 

Diamond, wliite 160.00 to 275.00 

Diamond, brown 150.00 to 600.00 

Diamond, canary yellow 500.00 

Diamond, blue 250.00 to 500.00 

Diopside 3.00 to 5.00 

Emerald (Beryl) 25.00 to 200.00 

Emerald, oriental 500.00 to 1000.00 

Bpidot* 2.00 to 10.00 

Foe Opal. (See Opal.) 

Garnet 50 to 12.00 

Heliotrope 50 

Hiddenite 15.00 to 75.00 

Hyacinth 5.00 to 15.00 

Jacinth or Hyacinth. (See Hyacinth.) 

Jade 50to3.00 

Jargon 10.00 to 20.00 

Kunzite 12.00to 18.00 

Lapis Lazuli 50 to 1.00 

Malachite 75 to 2.00 

Malachite and Azurite 75 to 2.00 

Matrix Turquoia, variety. (See Turquoia.) 
Merican Opal, variety. (8m Opal, precious.) 
Montana Sapphire, variety. (See Sapphire.) 

Moonstone .50 to 1.50 

Moss Agato 50 

Opal, fire 25 

(^al, precious 2.00 to 25.00 

CMental Amethyst, variety. (See Amethyst.) 
Oriental Emerald, variety. (See Emerald.) 
Oriental Ruby, variety. (See Ruby.) 
Oriental Sapphire, variety. (See Sapphu^.) 
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Price per carat. 
Oriental Topaz, variety. (See Topuz.) 

Peridot »4.00 to J15.00 

Precious Opal, variety. (See Opal.) 

Quartz, Rose 2.00 

Quartz, Smoky 1.50 

Rose Quartz, variety. (Se« Quartz.) 

Ruby, Arizona, variety of Gamet 1.50 to 12.00 

Euby, oriental 25.00 to lOOO.OO 

Ruby Spinel, variety. (See Spinel.) 

Sapphire, oriental 25.00 to 140,00 

Sapphire, Montana, blue 3.50 to 40.00 

Sapphire, Montana, pink 5.00 to 30.00 

Smoky QuartE, variety, (See Quartz.) 

Spinel Ruby S.OOto 20.00 

Sunstone 50 to 2.00 

Thomaonite 50 

Titanite 7.50 to 15.00 

Topaz, blue 3.00 to 10.00 

Topaz, golden 2.00 to 8.00 

Topaz, pink 4.00 to 8.00 

Topaz, oriental 5.00 to 30.00 

Topaz, white 2.00 to 8.00 

Tourmaline, pink 4.00 to 15.00 

Tourmaline, green or brown 5.00 to 12.00 

Turquois 2.00 to 12.00 

Turcjuoifl, matrix 50 

Varicite 1.50 
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VAIXmS OF METALS AND MINERAI& 

U these figures 
give a prospector m 
la vorUi " locating.' 



All these figures fluctuate, but they will often at least 
;tor some idea as to whether or not a deposit 



Aluminum (99%), per pound $.45 to $.50 

Antimony, per pound 10 to .12 

Copper, per pound 15 to .25 

Gold, per ounce 20.00 

Lead, per pound 04 to ,06 

Magnesium, per pound 6.50 to 7.50 

Mercury, per flask of 75 pounds 40.00 to 60.00 

Nickel, per pound 45 to .65 

Platinum, per ounce 30.00 

Silver, per ounce .65 

Tin, per pound 35 to .45 

Zinc, per pound 07 to .08 



Barit6 (ground and floated), per ton . $12.50 to $20.00 

Borax, per pound .06 

Bort, per carat . . 85.00 

Calcite (ground), per ton 9.50 to 10.00 

Chalk, per ton 3.00 

Columbite (40% tantalic acid), per pound , .20 

Corundum, per pound 07 to .10 

Emery (ground), per pound 02 to .05 

Feldspar (ground), per ton 9.50 to 10.00 

Fluonte (lump), per ton 6.00 to 7.50 

Fluorite (ground), per ton 10.00 to 12.50 

Graphit*, per pound 01 to .10 

Gypsum (lump), per ton 7.00 

Gypsum (ground), per ton 12.00 to 20.00 

Infusorial Earth, per pound .02 to .05 

Kaolin, per ton •. . . 8.00 to 18.00 

Magnesit*, per ton 7.00 to 8.00 
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M<dybdenite (90%), per ton (4.50 to S5.00 

Mouazite Sand (95% saod with 5% tho- 
rium), per pound .08 to .10 

Muscovite (ground), per ton 20.00 to 30.00 

Muscovite (scrap), per ton 40.00 to 75.00 

PhtMphate Bock, per ton 10.00 to 12.00 

Pyrito (non-arsenical), pwimit of sulphur . .10 to .16 
I^te (arsenical), per unit of sulphur , . . .12 to .14 
I^rolusite (80%-85% MnO,) per ton . . 35.00 to 60.00 

Quartz Qunip), per ton 2.00 to 4.00 

Quartz (ground), per ton 10.00 to 15.00 

Rutile (90%) per ton 120.00 to 160.00 

Salt (lump), per ton 3.00 to 4.50 

Talc, per ton 15.00 to 30.00 

Tungrten (60% WO,), per ton 9.00 to 10.00 
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(With examplea.) 

Acicviar. Needle-like. (Natrolite.) 

AdamaTtiiTie Luitre. The lustre of oiled'^aaa, exhibited 

by minerals vith a high index of refraction. (Di&mond, 

CfemsBite.) 
Aggregates. Cluaters or groups. 
Alkaline Taste. Like soda. (Natron, Borax.) 
Amorphma. Without crystalline form or structure, i.e., 

witbout a regular arrangement of the molecules. (Opal, 

Turquois.) 
Arborescent. Resemlding a tree in appearance. (Native 

Copper and Silver.) 
Aetringent TaMe. Cauffing the mouth to "pucker." 

(Some Boracite.) 
Bladed. Decidedly elongated and flattened. (Wollaa- 

tonite, Cyanite.) 
Botryoidal. Globular masses so united as to resemble a 

bunch of grapes. (Chalcedony, Prehnite.) 
Brittle. The quality vhich causes a substance to break 

readily when struck with a hammer. (Sulphur, Pyrite.) 
CapiUary. Hwr-like, (Millerite, Mesohte.) 
Chatoyant Lustre. Changeable, imdulating reflections 

from beneath the surface. (Moonstone, Crocidohte.) 
Cleavage. The property poBsessed by many crystaOine 

sulratances which causes them to break more or less easily 

and smoothly in definite directions, i.e., parallel to pos- 
sible crystal faces. fGalenite, Calcite.) 
The cleavage may be very perfect, perfect, good, fair, 

or poor depending upon the ease with which it can be 

developed and the smoothness of the resulting faces. 
Cleavage faces may usually be distinguished from 

crystal faces by the fact that they appear t« be covered 

with thin plates, forming low steps. 
Cleavage is stud to be cubical, octahedral, dodecahed- 

ral, pyramidal, prismatic, pinacoidal and rhombohedral, 

q.v. 
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Columnar. Column-like forms, usually in nearly parallel 

poaition. (Stibnite, Jamesonlte.) 
Compact. Made up of very fine, cloeely united partides. 

(Magnesite, Datolite.) 
Ctmchoidal Fractwe. Smoothly curving like the interior 
of a shell. 

The following three kinds of substances may show a 
conchoidal fracture: 

1. Amorphous substances. (ChryBocolla.) 

2. CryptocrystaUineorTeryfinesr^ned. (Chalcocite.) 

3. Individual crystals without cleavage. (Quartz.) 
Concentric. Showing sph«ical crusts or layers, one within 

another. (Arsenic.) 

Contact Twin. The simplest type of twin (q. T.),inwhiiA 
two portions of a crystal appear to have been united 
along a common plane after one portion has been re- 
volved 180° relative to the other. The plane of contact 
(plane of union or the composition face) may or may 
not be the twinning plane. (Hornblende, Epidote.) 

CryptocrystaUine. (" Hidden crystalline,") Composed 
of microscopic crystals or CTystalline grains, i,e., very 
fine grmned. (Chalcedony, Datolite.) 

Crystal. A mineral bounded wholly or partially by natu- 
ral plane surfaces, called faces. 

Crystalline. With a regular molecular arrangement. This 
ta manifested in many ways, such as a definite external 
form — "crystals" — , the presence of cleavage, or the 
ability to polarize light. (Orthoclaee, Quartz.) 

Cubieal Cleavage. Equally good cleava^ in three direc- 
tions at angles of 90°. (Galenit«, Halite.) 

Cylic Twin. Composed of parts which appear to have 
been alternately revolved 180° upon non-parallel twin- 
ning planes. The varieties with names are trillings, 
fourlings, sixllngs and eightlinga, q. v. 

Decrepitate. Fly to pieces when heated mth a blowpipe. 
(Jamesonite, Halite.) 
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Ddiquetcent. Capable of extracting considerable water 
from the air and thus tending to form a liquid. 

Dendritic. Fem-like. (Native Copper, Wad.) 

JHehroic. Exhibiting different colors or tints when looked 
through in different directions. Only seen in trans- 
parent minerals. (Epidote, Vivianite.) 

Dimorphic. A term applied to a substance which crys- 
tallizes in two systems, or in one system with absolutely 
different unit axial values. (FeS„ CaCO,.) 

Disaeminated. Scattered rather uniformly through some- 
thing. (Precious Metals.) 

Dodecahedral Cleavage. Equally good cleavage in six 
directions at angles of 60°, 90° and 120°. (Sphalerite, 
Sodalite.) 

Druse. A great many very small crystals crowded closely 
together. (Calamine, Chabazite.) 

Ductile. Capable of being drawn into wire. (Copper, 
Platinum.) 

DvU Lustre. Without " shine " of any kind. (Chalk, 
Hydrozincite.) 

EaHhy. Earth-like. 

Efflorescence. A crust, powder, or crystalline coating 
formed on the surface by the evaporation of mineralized 
water. (Borax, Thenardite.) 

EighUing. A cyclic twin (q. v.) made up of eight por- 
tions. (Rutile.) 

Eioitic. The property which causes a portion of a sub- 
stance to resume its original position after it has been 
displaced. (Capillary Millerite, Muscovite.) 

Exfoliale. To swell or puff out when heated with the 
blowpipe, due to a separation into leaves or folia. 
(Stilbite, Jefterisite.) 

Pdds-patkoid. A mineral resembling a feldspar in compo- 
sition but differing in physical characteristics. (Leucite, 
Sodalite, Nepbetite.) 

Fetid. Having the odor of H^S, or bad eggs. (Some 
Limestone and Barite,) 
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Fibrous. Composed of fine, slender filaments or fibres. 
(Asbestus, Crocidolite,) 

Filiform. Wire- or thread-like. (Millerite, Mesolite.) 

Flexible. Capable of being bent without fracture. (Chlo- 
rite, Gypsum.) 

Foliae. Same as lamellae, q. v. 

Foliated. Leafy or platy. (Micas, Talc.) 

Fourling. A cyclic twin (q. v. ) made up of four portions. 
Rare. 

Fracture. The manner in which a mineral breaks other 
than along cleavage or parting planes. Fracture is said 
to be uneven, hackly, splintery or conchoidal, q. v. 

Ganffue. The worthless rock or minerals in which a more 
valuable or interesting mineral is imbedded or to which 
it is attached. 

Granular. Composed of coarse to fine grains. (Pyrrho- 
tite, Emery.) 

Ghbular. Globe-like, (Con ichal cite, Wavelite.) 

Hackly. Jagged; covered with sharp points. fXative 
Metals.) 

Hardness. The power of resisting abrasion or scratching. 
See Moh's scale of hardness elsewhere. 

Imitative. Resembling some familiar object or form. See 
acicular, arborescent, botryoidal, dendritic, lenticular, 
nodular, oolitic, pisolitic, renlEorm, reticulated, stalac- 
titic, etc. 

Incrusted. Covered with a thin layer or crust. 

Incruating. Occurring as a thin layer or crust on some- 
thing else. (Millerite, Marcasite.) 

Interpeneiration Twins. A term applied to two or more 
crystals in twinned (q. v,) position when they penetrate 
each other, being not merely united by the adherence of 
external faces. (Carlsbad twins of Orthoclase, Thenar- 
dite.) 

iTitumescence. Boiling when heated with the blowpipe, 
(Chabazite, Thomsonit«.) 

Iridescent. Showing a play of prismatic colors. (Many 
sulphides.) 
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Itamorphic Two minarale of different oompositions but 
the same crystallizatioa. (Argeatite, Galeaite.) 

laomorphic Oroup. A group of miuersla all of which ory^ 
tallize alike. (Pyrite Group, Caloito Group.) 

Lamellar. Same as foliated, q. v. 

Lamellae. Thin plates, leavea, or aheete. (Bnicite, 
Micas.) 

Laminated. Same as foliated, q. v. 

Laminae. Same as lamellae, q. v. 

Lenticular. Lens-shaped. (Some Calcite ciTatals and 
m&ny nodules, q. v.) 

Lu^v. The manner in which a substance reflects light. 
The following different varieties are recognized: ada- 
mantine, chatoyant, dull, greasy, metallic, pearly, resin- 
ous, silky, stony, g, v. 

The intensity of the lustre is indicated by the use of 
the terms splendent, brilliant, shining, glistening, etc. 
The prefix sub is used to indicate an imperfect lustre 
of the kind specified. 

Magnetic. Attracted to the magnet. (Magnetite, Pyrr- 
hotite.) 

MaUetAle. Capable of being hammered mto thin sheets. 
(GoU, saver.) 

MammUiary. Rounded protuberances with the form of 
flat domes. (Hematite, Aragonite.) 

Massive. In masses without definite crystalline form. 
(ThaumaHte, Serpentine.) 

Mdallic Lustre. The lustre of a metid. (Galenite, 
Chalcopyrite.) 

Micaceous. Composed of small plates or leaves. (Mica- 
ceous Hematite, Astrophyllite.) 

Mineral. A natural occurring, homogeneous, mofganlc 
substance. (Quartz, Gold.) 

Mvltiple Tmn. Composed of parts which appear to have 
been alternately revolved 180* upon parallel or non- 
parallel twinning planes. These are of two kinds, t.e., 
cyclic twins and oscillatory twins, q. v. 
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NodvJar. Completely Bpherical, ovoid, or. disk-shaped; 
usually imbedded in some otW materiaL 

Nodttlei- Spherical, ovoid, disk-Bhaped, cylindrical, <v 
imitatively shaped forms which are made by the segre- 
gation of acme foreign substance diaaeminated in amall 
amounts through some different material. The segre- 
gation often t^ea place around a nucleus of oi^anio 
matter. 

As used in mineralogy, the term is applied to anytlung 
with either of the first three above mentioned idiapes, 
regardless of how it was formed. 

Octahedral Cleavage. Equally good cleavage in four direc- 
tions at an^es of about 109° and 71°. (I>iamond, 
Eluorite.) 

Oolitic. Composed of small ^obules like fish eggs. 
(Oolitic Hematite, Oolitic Cslcite.) 

Opalescence. A milky or pearly appearance, due to reflec- 
tion from below the surface, ((^al.) 

Opaque. Does not transmit light even on thin edges. 
(All minerals with a metallic lustre, and many others.) 

OmUgtory Twins. Composed of laminae or parts which 
appear to have been alternately revolved 180° upon 
parallel twinning planes. (Plagioclaaes, Calcite.) 

Paramorph. A crystal that has undergone a change in its 
physical properties without a corresponding change in 
composition. (Calcite to Aragonite, Pyroxene to Horn- 
blende.) 

Parting. A separation other than cleavage in a rather 
definite direction. This may coincide with some crystal- 
lographic direction as in the case of parting due to twin- 
ning (Calcite, Titanite, Corundum), or it may be in any 
direction as when produced by pressure. 

Parting can be distinguished from cleavage b^ the 
fact that it cannot be induced anywhere on a specunen, 
but will only occur along lines of weakness. 

Pearly Lustre. Like mother-of-pearL (Apophyllite; 
Muscovite.) 

PenOraiion Tvnns. Same as interpenetration twins, q. v. 
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PhenoeryslaltiM. Evidently crystalline. Not 

lily in distinct crystalfi but the cTystalline structure can 
be readily proven by the presence of cleavage or peculiar 
optical characteristics. (Rose Quarti, etc.) 

Pinacmdal Cleavage. Cleavage in only one direction. 
(Topaa, Colemanite.) 

PiaoliHc. Composed of globules between the size of " BB" 
shot and peaa, (Piaolitic Calcite.) 

Pleochroie. Elxhibiting several different colors or tints 
when looked through in different directions. See 
dicbroic. 

Polarize. A substance is stud to p9larize li^t when aU 
the rays that pass through it are forced to vibrate in two 
planes at right angles to each other. All crystalline 
Bubatances except ttioae in the isometric system will do 
this. 

Potj/syn^iOU Tteins. (" Manyunions.") Same as oscillar 
tory twins, q. v. 

Primary, Original. A mineral which crystallized when 
the rock in which it is embedded was formed is said to 
be primary, 

Prismaiic. Elongated decidedlj' in one direction but with 
sufficiently large dimeodons in other directions to pre- 
vent it from being called acicular, capillary, or bladed, 
q. v. (Actinolite, Staurolite.) 

Prismaiic Cleavage. As usually used, this means equally 
good cleavage in two directions, the angle varying with 
the system, and being 90° for tetragonal minerals, only. 
(Enargite, Wemerite.) 

In Uie case of the hexagonal minerals, the correspond- 
ing cleavage should be called hexagonal prismatic, and 
means equally good cleavage in three directions at 
anglesof 60°aiid 120°. 

PaeudomorpK. A substance occurring with the crystalline 
form of another, due to the alteration or replacement 
of the second to or by the first. (Martit*, Limonite 
after Pyrite.) 

Pyramided. ResemUing a pyramid, i.e., a form bounded 
by triangular faces which meet in a common point. 



cGoogk 



266 HANDBOOK OF MINERALS. 

Pynmndai Cleava^. Aa usually used, this means equally 
good cleavage in four directions at varying angles. 

In the case of the bexaconal minerals the oorreroond- 
iog .cleavage should be called hexagonal pyramidal, and 
Ttieans eqiuUy good cleavage in six directions at vaiying 
angles. Rare. 

Renijorm. Kidney-ahaped. (Some Hematite and limon- 
ite.) 

Repeaied Twint. Same as multiple twins, q. v. 

R^iculaied. Showing fibres crossed like a net. (Stiboite, 
Rutile.) 

Resinou* Lustre. Resemblii^ resin, or ro^. (Realgw, 
Sphalerite.) 

Rhombohednd Cleavage. Equally good cleavf^ in three 
directions at varying angles. {Caleite, Rhodochrosite.) 

Rock. Any substance not a liquid which forma a consider- 
able portion of the earth's crust. (Limestone, Phos- 
phate Rock.) 

Scaly. Made up of very small leaves or scales. (Some 
Kaolin.) 

Secondary. A mineral whose formation took place after 
the rock in which it is imbedded waa formed is said to be 
secondary. (Kaolin, Chlorit*.) 

Sectile. Capable of having little slices or shavings cut 
from it with a knife. ((S-piment, Argentite.) 

SUky Lustre. With a sheen like silk. (Malachite, Pecto- 
lite.) 

Sixling. A cyclic twin (q. v.) made up of six portions. 
(Aragonite, Witherite.) 

Spar. A name given by miners to almost any cleavable 
mineral with a vitreous lustre. (Fluor-spar, Heavy- 
spar.) 

Specific Gravity (S. G, ) . This equals the quotient obtained 
by dividing the weight of a substance by the weight of 
an equal volume of water at 15° C. The result shows 
how many times heavier or lighter than water the sub- 
stance tested is. 
The average S. G. of the materials of the earth's crust 
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is &bout 2.5; anything above this figure 

heavy and anythisg under this will see 
Splintery Fracture. Breaking into long Bliven or spliaHen, 

Rare. 
Stalattiiie. Resembling an icicle, (Cdcite, Aragonitb.) 
SieUate. Star-like. (Strontianite and Cerussite twins.). 
Stony Lugtre. The lustre of weathered rocks. ^Ortlio- 

cli^, Spodunaene.) 
Streak. The color of the powdered mineral. It ia «BiialIy 

obtained by rubbing the mineral upon a, piece ot un- 

glazed porcelain, called a. streak plate. 

If the lustre is metallic, the streak will usually be as 

dark or darker in color than is the mineral itself. H the 

lustre is not metallic, the opposite is usually true. 
iSfriofed. Covered with striations, q. v. 
Striaiions. Very distinct, parallel lines which are really a 

succession of very minute ridges and furrows or very low 

steps. They may be produced in the follow^ two 

ways : 

1. By the oscillation or alternate appearance of differ- 
ent crystal fat^s, thus forming a series of low-steps. 
Striations of this character are confined to the surface 
of crystals. (Pyrite, Garnet.) 

2. By oscillatory or repeated twinning. Striations 
thus produced are to be seen on cleavage, as well as 
crystal, faces. (Plagioclases, Corundum.) 
Sometimes striation-Iike lines are produced by cleav- 
age or other causes, but these are disregarded. 

Stilpho Salt. A compound contfuning one or more bases 

combmed with Sulphur and a semi-metal, the latter 

being united in a definite ratio. 
Titular. Tablet-shaped, (Barite, Wulfenite.) 
Tarnish. A very thin coating formed on many minerals 

by slight changes in composition induced by exposure to 

the atmosphere. (Arsenic, Bornite.) 
Termination. The group of faoea enclosing the end of an 

elongated crystal. 
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Tou^. Not esoly broken with a hammer. (Mountun 

Code, Sepiolite.) 
TrajiaparerU. Objects can be seen through the substance. 

(Rook Crystal, Iceland Spar.) 
TraTidtuxnt. Obiects cannot be seen through the aub- 

Btance but lignt is transmitted through the same. 

((^iment, Crocoite.) 
Trilling. A cyclic twin made up of three portions. Rare. 
Twin. Two or more crystab or portions of one crsretal 00 

united that, if alternate crystals or portions could be 

revolved 180° on so-called twinning planes, one ample 

untwloned crystal would be formed. 
The twinning planes cannot be parallel to symmetry 

planes and must be parallei to possible crystal faces. 
Three classes of twins are recognized, i.e., contact 

twins, interpenetration twins and multiple twins, q. v. 
T/newen Fracture. Rough fracture. (Tetrahedrite, Milky 

Quartz.) 
Vitreoua Luatre. The lustre of glass. (Topaz, Tourma- 
line. ) 
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Rhodium 
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6 








Se 


79 




Er 


166 




Silicon . 






ffi 


28 


4 


Pluorine .... 


F 


19 




Silver . . 






Ag 


107 


93 




Gd 


156 




Sodium . 






nS 


23 


05 


Gallium .... 


Ga 


70 




Strontium 








87 


6 




Ge 


72 


5 


Sulphur . 






8 


32 


00 




Gl 


9 




Tantalum 






Ta 


83 




Gold 


Au 


197 


2 


Tellurium 






Tb 


27 


6 


Helium .... 


He 






Terbium . 






Tb 


60 




Hydrogea . . . 


H 


1 


008 








Tl 


204 




Indium .... 


In 


114 




Thorium 






Th 


232 


S 


Iodine .... 


I 


126 


S5 


Thulium . 






Tm 


171 




Iridium .... 


It 


193 




Tin . . 






Sn 


IIB 




Iron ..... 


Fe 


65 


B 


Titanium 






T^ 


48 


1 


Krypton . . . 


Kr 


81 


8 


Tungsten 






W 


184 




Lanthanum. . . 


La 


138 




TTramum 






u 


23S 


s 


Le>d 


Pb 


206 


9 


Vftnadium 






V 


SI 


2 


Lithium .... 


Li 


7 


03 


Xenon . 






Xe 


128 




MagMdum . . 


Mg 


24 


38 


Ytterbium 






Yb 


173 




M^i^eee. , . 


1& 


55 




Yttrium . 






Vt 


80 






Hg 


200 




Zmo . . 






Zn 


65 


4 


Mo 


96 




Zirconium 






Zr 


90 


a 



• Olueinum (GI) ia the same aa Beryllium (Be). 
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HANDBOOK OF MINERALS. 



The hardness of minerale is Boost accumtely determined 
by comp&riflon with minerals of known hardness. In 
making this test, it is important to remember that if one 
mineral will scratch another, the former has a hardness 
equal to, or greater than, that of the latter. 

Hoh suggested that t«n more or less common minerals 
should be used as a scale of hardness, and the ^)ecies he 
selected are given below. The units on this scale are not 
equally spac^ — the difference betve^i hardnesses 9 and 
10 being as great as the differenoe between hardnesses 1 
and 9 — but the ioequalitieB are not great enoogh to 
cause trouble. 
Hardness 

1. Talc (foliated, light green). 

2. Gypmm (Selenite) or Halite. 

3. CaicUe (transparent). 

4. Fluorite (transparent). 

5. ApaiUe (transparent). 

6. OrtAocioM (good vitreous lustre). 

7. Quartz (transparent). 

8. Topas (transparent). 

9. Corundum (cleavable). 
10. Diamond. 

If specimens of the above minerals are not at hand, the 
hardness of all but the hardest minerals can be approxi- 
mately determined by applying the follomng facte: 

The finger nails will scratch minerals with a hardness 
equal to, or leas than, 2}. 

A copper coin will just scratch a mineral of hardness 4. 

A good knife will scratch minerals with a hardness of 5). 

Glass is scratched by minerals over 6 in hardness. 
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SCALE OF HARDNESS. 291 

Ten KOBKU.'S SOALE OT rUSIBIIITT. 

Tlie fusibility of a mineral can best be tested by placing 
a fine splint«r — held in platinum forceps — in the hottest 
part of the blow-pipe Sante. Six degrees of fusibility can 
then be recognised, as shown by the following talje : 



1. SUbnite. Coarse splinters fuse very easily. 

2. Natrdite. Coarse fragments fuse easily. 

3. Almandiie Gtamet. Fine fragments fuse eaoly. 

4. ActinUite. Fine fragments fuse fairly easily. 

5. Orthodaae. Fine fragments fuse with great diffi- 
culty, 

6. Bnmtite or Calamine. Practically infusible, only 
the thinnest edges being slightly rounded. 
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Nora I NamM of mluerkl ipHlH u 
kre In llght-I>M type, and the dmom oI larietlM of mineral ipwdea u 



^climiKbt Ifil 

Adamantine Spar ... 82 

jldulorto 131 

Agais 73 

Agaiiied Wood 73 

AUbuidlM 31 

Alaba/Oer 286 

JUMto 135 

AUxandriU 93 

AUanita 182 

Allsmontlt* 6 

AlmandUe 164 

Altaita 27 

Alum SUma 257 

Alimita 267 

Aituaoiv StonB ..... 133 

Ambv 266 

Amber Mioa 205 

Ajnethyet 69 

Amethya, Oriental ... 82 

AmphiUoto 151 

AnaldU 195 

Andaliult* 175 

AndradiU 164 

AnxlMlta 250 

Anhrdrita 251 

AnortMta 139 

AnihraeUe Coal . . . . 270 

Aattmonr 7 

Apatlta 230 

ApopbrUito 191 

Aquamarine 157 

Arvonita US 

ArgenttTie 108 

ATcanttt- ■" 

Aiparagua SUma . 
Aipbtat 



Aitropbrlltto 

Atanmlta 

Aventurina 

Axtulto 

Asiutto 

Balaa Jtubw '. 

Barlte 

BaaaniU 

B&uzita 

Beea' Wa^ Bfiueral , . 
Bell-metal Ore .... 

Berrl 

BtoUto 

Bitumen 

Bituminoua Coal .... 
Black Hematite .... 

Blackjack 

Black Lend 

Black Mica 

Black Oxide of Han^meae 

Blende 

Slood/ione 

Blue Carbonate ii( Copper 
Blue Iron Earth .... 

Bog Iron Ore 

Bog Manganett .... 
Bonolte 

BonUto '.'.'.'.'.'.'.'. 

Bort 

Bonmonlto 

Brinutooe 

Brittle Silver 

BromyrUe . 

Brontite . , '.' . ,' , . 

BrooUta ....... 

Brown Coal ....... 
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Brown Hematita .... 102 

Bnulto 105 

Cairngorm 09 

Cftlftmine, ESeotrio , , . 186 

Oklarwlt* 51 

CaUareout Tvja .... 110 

OkMt* 107 

Calo-apar 107 

Ouwlnlta ....... 160 

Cannd Cool 270 

Cl^HlUry PyrilM ... 36 

Carbonado 1 

Camdian 72 

Cat's Ey . '. 09*, 03, 1&4 

Oalntito 240 

OwtrCTTlt* 62 

OvuMt* ....... 122 

CwvMltin 78 

Ceylonite 86 

ChftbUlU 194 

Chalcedony 71 

Quloodta 29 

OuiwsjtU* 40 

Chalk 100 

Chilk. French 217 

Chert . . . • 72 

Chiattaitt 175 

China Clay 220 

Chloanthne 43 

CblMll* 210 

Ohlwltold 208 

Chloroapiml 86 

ChondicHlUs 185 

Chrome Iron Ore . . . »1 

Chroyne Spind 87 

Obromlte ....:.. 91 

CluTiobaTyl 03 

CbrrioeaUa 223 

ClUTMUU 167 

Ckryaoprate 72 

Chrvsoiilt 214 

Cinnabar ....... 33 

Citrine 60 

Clay-ironOone 113 

ClinodUore 210 

Ooal 260 

Coal, Anthracite .... 270 

Coal, Bituminmt . . 2 270 



Coal, Brown 360 

Coal, Cannel 270 

Cool, Lignite 200 

Coal, Parrot 270 

CoUltOUnee 44 

OolMltlto 44 

Caccalite 14* 

Oolunaalto 243 

OolumUt* 236 

Common Oval 75 

OonlehalalU 23» 

Copalite 266 

Ooppw 11 

Copper Glanoe 29 

Copper Nickel .... 36 

Copper Pyrites .... 40 

Coquina 109 

Cordierite 1S8 

OoralUto .!!!!!! 34 

OroUdalit* 154 

Orooolto 254 

OrroUt* 65 

cuprtto 79 

OyuilW 177 

Cymopkane 03 

DatoUto 179 

Deemine ....... 103 

DiaUage 145 

Dlaapon '.'.'.'.'.'.'. 90 

Diatomaeeoue Earth . . 76 

Dichroito 158 

Dioplide 144 

Dog-tooth Spar lOS 

Solomlti Ill 

Dry Bone 1 15 

Edenile 152 

Elaealite 159 

Electric Calamine ... 186 

Embalite 62 

Emerald 157 

Emerald, Evening , . . 167 

Emerald, OrienM ... 81 

Emerj/ 82 

Saardte 60 

BnitatlU 142 

EptdotA 181 

Eaonile 163 

Evening Emerald . . . ,' 167 
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Ftd*t Tapaa . SB 

Feather Ore 63 

FeldspathradB . 141, ISS, 161 

Feldspars 12» 

Ferruvmoua Quart* ... 69 

RbrolJte 176 

rire Opal 76 

Flint 72 

FlotFerri 118 

FlUOTlta 64 

Fluor Spar 64 

Fools' Gold 40,42 

Fortification Agra« ... 73 

Fovierite 149 

FruiUlnlM 90 

French Chalk 217 

F-uUer'i, Earth 76 

ttalmlta 88 

Galena T 26 

OalenlM 26 

Qunat 163 

aamitalU 216 

Genthito 216 

GeyKerite 76 

Ooethlte 100 

OOW 9 

Oraphic TeUuriwn ... 60 

OnipbiU 2 

Qray Antimony .... 20 

Gray Copper 67 

Oreaey Quartt 69 

Green Carbonate ot Cop- 
per 12S 

OToaauUcrUt 163 

Qypnua 255 

Ballte 61 

Heavy Spar 247 

Hedenbtrgite 144 

Hdiotrope 72 

BematlM 83 

Hematite, Black .... 106 

Hematite, Brown ... 102 

Hettite 24 

HeuluidiM 192 

Hiddenite 146 

Hornblende 152 

Horn Silver 62 

HonaAone 72 

Horse-flesh Ore ... . 39 



ffjucfntt .;..... 173 

Hyaliie 76 

HrdnsllMlta 127 

^pnthMM 143 

loeUmd Spar lOS 

Idocraae 173 

lUUniM S4 

Indian Slant 139 

Inhuanal Earth .... 76 

lodobromite 62 

lodyrile 62 

loUU 158 

Iron Pyritea ...'..'. 42 

lainglaBa 202 

/locotumntfe 74 

Jacinth 173 

Jack 30 

Jade 163 

JuoMonlU 53 

Jargon 173 

Jatper 72 

Jaap-opal 76 

JeOaililtB 212 

JH 270 

Kaolin 220 

KkOUnlt* 220 

Kvnsnie 146 

Kyanite 177 

L»tr*davlta 133 

Luuiite 237 

L«pMoUU 203 

Leudte 141 

Leucopyritc 47 

Levcoxene 224 

lAgniU Coed 289 

Lime Feldspar 139 

lAmestone 109 

LinumlM 102 

Lithia Hica 203 

Lithographic Stone ... 109 

Lodeitone 89 

LolUnntB 47 

liydian Stom 72 

Made 175 

Magne^an Limestone 111 

MacoMita 112 

Magnesium Mica .... 204 

UagDetio Iron Ore ... 89 
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QuickailveT 12 

R^boadre 83 

RedOohra 83 

Red Oxide of Copper . . 70 

RedmuaOre 80 

BbodoebMMt* 114 

EtaodonlM 149 

Bipidolite 210 

Sock Cryitat 69 

Rock S^t 61 

RoatQuarta 69 

Bubj/, Bataa 86 

Ruby Copper 79 

Raby, Ontmlal 81 

Ruby ^ver, Daik ... 66 

Ruby Silver, Light . , '. 66 

Ruby Spinel 80 

RjuUU 83 

Ruin AgaU 73 

Kutll* 96 

Salt 61 

SutMnUte 227 

Sanadint 132 

Sandttone, QtuoU ... 78 

Sapphin:, Oriental ... 82 

S<a-donyx 73 

SaiinSpar .... 108,255 

SattmuriU 180 

Scapolite 170 

SohMUU 261 

Schorl 187 

Icborlomlte 165 

Sdenile 256 

BesloUte 219 

■erpentln* 214 

Biderlta 113 

SHiceotia Sinter .... 76 

■""*■'"'** 176 

SUver 10 

^ver Glance 23 

■nultite 43 

BmltHMnlM 116 

Bmoky Quartc 69 

Smoky Topaa 69 

Soapitone 217 

Soda Feldntar ..... 135 

8odkUt* 161 



io Ore 1 

Spttaartito 1 

SpliaeTOtida'ile .... 1 

Ipbmlirlte 

Bpltene 2 

apllMl 

IpattumBiu 1 

Slaladite 1 

Stalagmite 1 

atanniM 

Staml'uHite 3 

■UnroUt* 1 

atmtUe 2 

SteiiOijUna 

naphaait* 

BUImlU 

■tiiUM 1 

Stream Tin 

atotmtlMtlt* 1 

Succinite 2 

Bulphtir 

Sunatont 1 

BjlTCIltU 

lUo S 

TantaliU S 

Tennauute 

Tbaumulte '..... i 

TbenanUte 2 

ThomMUlta 1 

Thidite 1 

Tiger Eye 69, 1 

Tinkal 2 

Tin Pyrites 

Tin &one 

Titanic Iron Ore .... 

Tltuilte : 

Topax, FaUe '.'.'.'.. 
Topaz, Oriental .... 

Topaz, Smoky 

ToachOone 

TouimaUne , 1 

Travertine ] 

Tremoliie 1 

Tripolite 

Trooititt 1 

Tungsten 269, '. 
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. . 162 


Wolftuiita 


Dtaninlti .... 


. . 345 




I/mrovila .... 


. . 164 


Wood Opal 

Woodl^ 

Vnltoilt* 


Valmeianito. . . 


. . 133 
. . 234 


VtntAnHque . . 
Vermilion . . . . 

VKrUnlM . . . 


. . 215 
. . 33 
. . 172 


YtUmo Coppa- On . . . 

Yellow jiST 

YiBimOiAn 




. . 251 


ZeoUtw ........ 










. . 240 


Zino Bloom 










. 42,46 










White Uica . . . 


. . 202 


XoWto 


WUkmlto . . . 


. . les 


XunTit* ...■..,. 
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